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PRELIMINARY AMENDMENT 

Hon. Commissioner of Patents 
BOX PCT 

Washington, D.C. 20231 
Sir: 

Please consider this preliminary amendment in the above-captioned patent 
application prior to examination. It is believed that no fee is due; however, please 
charge any fees that may be due or credit any overpayment to Deposit Account 
No. 23-3030, but not to include the payment of any issue fees that are or may 
become due. 



AMENDMENTS 



IN THE CLAIMS 



Please amend claims 5, 6, 1 1 , 12, 13 and 14. 
5. (Amended) The pharmaceutical material of claim 2 in which the 
active pharmaceutical ingredient comprises discrete units and the units are 
included within the crystals in isolation from one another. 
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6. (Amended) The pharmaceutical material of claim 2 in which the 
active pharmaceutical ingredient is included within the crystal at a concentration of 
about 0.001 to 1 weight percent based on the weight of the crystal including the 
active pharmaceutical ingredient. 

1 1 . (Amended) The invention of claim 1 in which, for each crystal, the 
active pharmaceutical ingredient is included within the crystal in a growth-sector 
specific orientation. 



12. (Amended) The invention of claim 1 and further comprising a 
pharmaceutically-acceptable adjuvant selected from the group consisting of 
excipients, diluents, carriers and mixtures thereof. 

13. (Amended) The invention of claim 1 in which the active 
pharmaceutical ingredient is a biopharmaceutical. 



14. (Amended) The invention of claim 1 in which the crystal lattice 
component is selected from the group consisting of: sucrose, lactose, 
trehalose, maltose, galactose, sorbose, mannitol, lactitol, sorbitol, glycine, 
alanine, lysine, arginine, ascorbic acid, nicotinamide, thiamine, adenine, 
pyridoxine hydrochloride, caffeic acid, vanillic acid, ferulic acid, benzoate, 
sorbate, methyl paraben, sodium ascorbate, sodium saccharine, potassium 
citrate, zinc, calcium, and any derivatives, salt forms, or mixtures thereof. 
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REMARKS 



Upon entry of this preliminary amendment, this application will contain 
claims 1-14 pending and under consideration. Entry of the above amendment 
prior to the examination of this application and passage of this application to 
issuance are respectfully requested. Applicants submit with the application that 
accompanies this preliminary amendment a check in payment of the statutory fee 
that is based upon the status of the claims after entry of this amendment. 
Applicants respectfully request consideration of this application and preliminary 
amendment, and passage of this application to allowance. 



Respectfully submitted, 



Thomas Q. Henry, Reg. No.J&&)9 
Woodard, Emhardt, Naughton 



By: — TX^X^^/ 





Moriarty & McNett 
Bank One Center/Tower 
1 1 1 Monument Circle, Suite 3700 
Indianapolis, Indiana 46204-5137 
(317)634-3456 
Fax No. (317) 637-7561 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



Claims 5, 6, 1 1, 12, 13 and 14 have been amended as follows: 

5. (Amended) The pharmaceutical material of [any of] claim[s] 2 [to 4] 
in which the active pharmaceutical ingredient comprises discrete units and the 
units are included within the crystals in isolation from one another. 

6. (Amended) The pharmaceutical material of [any of] claim[s] 2 [to 5] 
in which the active pharmaceutical ingredient is included within the crystal at a 
concentration of about 0.001 to 1 weight percent based on the weight of the 
crystal including the active pharmaceutical ingredient. 

1 1 . (Amended) The invention of [any of] claim[s] 1 [to 10] in which, for 
each crystal, the active pharmaceutical ingredient is included within the crystal in 
a growth-sector specific orientation. 

12. (Amended) The invention of [any of] claim[s] 1 [to 1 1] and further 
comprising a pharmaceutically-acceptable adjuvant selected from the group 
consisting of excipients, diluents, carriers and mixtures thereof. 

13. (Amended) The invention of [any of] claim[s] 1 [to 12] in which the 
active pharmaceutical ingredient is a biopharmaceutical. 

14. (Amended) The invention of [any of] claim[s] 1 [to 13] in which the 
crystal lattice component is selected from the group consisting of: sucrose, 
lactose, trehalose, maltose, galactose, sorbose, mannitol, lactitol, sorbitol, glycine, 
alanine, lysine, arginine, ascorbic acid, nicotinamide, thiamine, adenine, 
pyridoxine hydrochloride, caffeic acid, vanillic acid, ferulic acid, benzoate, sorbate, 
methyl paraben, sodium ascorbate, sodium saccharine, potassium citrate, zinc, 
calcium, and any derivatives, salt forms, or mixtures thereof. 
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BACKGROUND OF THE INVENTION 



Field of the Invention: 

The present invention relates to pharmaceutical formulations involving the 
inclusion of an active pharmaceutical ingredient ("API") in a pharmaceutical^- 
acceptable single crystal matrix. More particularly, the crystals contain growth- 

10 sector specific, oriented inclusions of active pharmaceutical ingredients which are 
isolated. The active pharmaceutical ingredients have higher stability and shelf-life, 
and can be delivered in conventional dosage forms. This invention has general 
application to active pharmaceutical ingredients, and in one aspect has particular 
application to biopharmaceuticals. As used herein, the term "biopharmaceuticals" 

15 is used to refer to a subset of API's which are polymeric in nature, including for 
example, proteins, polypeptides, enzymes, immunoglobulins, polynucleic acids, 
and plasmids. 

Description of the Prior Art: 



20 capable of maintaining the quality and efficacy of the API during storage and 

delivery. The loss of potency of an API is a critical concern in assuring that viable, 
effective drugs are delivered to patients. It is similarly desirable to have 
formulations which do not require special packaging or handling. FuVther, it 
remains a constant goal to provide active pharmaceutical ingredients in a form 

25 which facilitates their use by the consumer, such as through convenient dosage 
forms. The present invention addresses these and other issues concerning 
pharmaceutical compositions and formulations. 

Although not limited to biopharmaceuticals, the usefulness of the present 
invention is well exemplified with respect to biopharmaceuticals, many of which 

30 demonstrate the problems encountered in prior-art approaches. Ensuring long-term 
stability and maintaining activity of biopharmaceuticals is a prevalent concern. 
The chemical complexity and conformational fragility of protein drugs, for 
example, make them highly susceptible to both physical and chemical instabilities 



There is a continuing need for pharmaceutical compositions which are 
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' and threaten their emergence into the marketplace. Denaturation, adsorption with 
container walls, aggregation, and precipitation can result from non-covalent 
interactions between a drug and its environment. Insulin, for instance, has been 
shown to adsorb onto the surfaces of glass and plastic containers, and to have 
5 interactions at air-water interfaces, leading to denaturation, aggregation and 
precipitation. For example, upon denaturation human growth hormone (HGH) 
forms dimers and higher molecular weight aggregates, and glucagon in solution 
has been shown to readily gel or aggregate when subjected to mechanical stress. 
As a further example, researchers have distinguished nine major reaction 
10 mechanisms by which proteins degrade, including hydrolysis, imide formation, 
CI deamidation, isomerization, racemization, diketopiperazme formation, oxidation, 

{J disulfide exchange, and photodecomposition. The rates of these deleterious 

W processes depend in large measure on the protein and its environment. The 

fxj primary chemical degradation products of glucagon, for example, include 

pi 15 oxidation of Met (27), deamidation of Gin (24), and acid-catalyzed hydrolysis at 

5 Asp (9), Asp (15) and Asp (21). HGH undergoes chemical decomposition via 

ill 

[4 oxidation at Met ( 14) and deamidation at Asn ( 149). 

A critical challenge of product development science in the pharmaceutical 
industry therefore has been devising formulations that maintain the stability of the 
20 active pharmaceutical ingredient over an acceptable shelf-life. This has been 

especially difficult to achieve for certain API's which are unstable in solution or 
with respect to many common formulation processes. Developing techniques for 
stabilization and storage looms as a great impediment to the pharmaceutical 
industry. Formulation scientists have consequently used a variety of techniques to 
25 enhance the stability of API' s while maintaining other important product 

characteristics such as biocompatibility, absorption, pharmacokinetics, efficacy 
and excretion. 

One technique used in formulating biopharmaceuticals has been 
lyophilization of the biopharmaceutical solution in the presence of excipients, 
30 buffers and/or bulking agents. However, even lyophilized preparations must 

typically be stored under refrigeration, a requirement which is neither technically 
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* nor economically feasible in many markets and inhibits flexibility of patient use. 
There has therefore been a continuing demand for formulations of many 
biopharmaceuticals which would permit their storage at ambient temperatures. 
This would permit more rapid development of products, increasing flexibility in 
5 shipping, storing and carrying the drug products, and allowing introduction and use 
of such products in markets where refrigeration is too costly. Moreover, the 
increased stabilization of biopharmaceuticals would naturally improve the general 
use of the biopharmaceuticals where shelf life is an important consideration, 
whether or not refrigeration or other concerns are at issue. 

10 The prior art use of excipien ts in the lyophilization of biopharmaceuticals 

has been directed away from inclusion of the biopharmaceuticals in single crystals 
in the manner of the present invention. It has been widely assumed that amorphous 
glasses are critical in the stabilization of biopharmaceuticals by such excipients in 
lyophilized form, and it has been suggested that the drug molecules must exist in 

15 amorphous regions between the crystalline domains. See, e.g., M. J. Pikal, "Freeze 
Drying of Proteins", to be published in Peptide and Protein Delivery, 2 nd Ed., V. H. 
L. Lee, Marcel Dekker, Preprint, 1995. Implicit in this reasoning is the conclusion 
that the biopharmaceuticals could not exist as guests within single crystals. 

In the process of lyophilization, typically an aqueous solution containing a 

20 biopharmaceutical with a limited amount of excipient(s) is frozen and then dried 
under vacuum to produce solids of sufficient stability for storage and distribution. 
Excipients are added to prevent blow out of the product, to provide stability during 
lyophilization and/or dissolution, and to enhance compatibility for parenteral use. 
Various excipients used with lyophilization have included salts, metal ions, 

25 polyalcohols, surfactants, reducing agents, chelating agents, other proteins, amino 
acids, fatty acids, and phospholipids. The more frequently used excipients include 
mannitol, alanine, glycine, sorbitol, lactose, arginine, and maltose. The results 
obtained with such excipients, however, have usually been inconsistent. Most 
lyophilized biopharmaceuticals are amorphous powders that have no specific 

30 structure, and as a result, the amount and location of the incorporated 

biopharmaceutical varies widely for the product particles. Also, they are typically 
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_ a . readily dissolved, rendering them unsuitable for use as a sustained-release material. 

Further, there is no isolation of the pharmaceutical molecules from the 
environment or one another, leaving them susceptible to degradation by various 
mechanisms. Studies have shown that lyophilization of excipients can typically 
5 damage proteins rather than protect them. See, e.g., J. F. Carpenter, J. H. Crowe, 
"Infrared spectroscopic studies of the interaction of carbohydrates with dried 
proteins", Biochemistry 1989, 28, 3916-3922; J. F. Carpenter, S. Prestrelski, T. 
Arakawa, "Separation of freezing- and drying-induced denaturation of lyophilized 
proteins by stress-specific stabilization: L Enzyme activity and calorimetric 

10 studies," Arch. Biochem. Biophys. 1993, 303, 456-464. K. Izutsu, S. Yoshioka, Y. 
Takeda, "The effects of additives on the stability of freeze-dried J5-galactosidase 
stored at elevated temperatures", Int. J. Pharm. 1991, 71, 137-146. K. Izutsu, S. 
Yoshioka, T. Teroa, "Decreased protein-stabilizing effects of cryoprotectants due 
to crystallization", Pharm. Res. 1993, 10, 1232-1237. 

15 Crystallized pharmaceuticals have been used in some instances, but there 

have been inherent limitations. Some API's , e.g. insulin, can be crystallized 
themselves, and are useful in that form for administration to patients. However, 
the majority of biopharmaceuticals either do not crystallize or the crystallization is 
very difficult, particularly on a commercial scale. Further, crystallization 

20 procedures are limited to the use of pharmaceutically-acceptable ingredients and 
process conditions that do not adversely affect the active pharmaceutical 
ingredient, thus further constraining the ability to obtain desired microcrystalline 
suspensions. 

The fact that macromolecules are routinely isolated in sub-millimolar 
25 concentrations in a variety of crystals is known. See, e.g., K. Strupat, M. Karas, F. 
Hillenkamp, Int. J. Mass Spec. Ion Proa, 111, 89-102, 1991. Also, certain 
aromatic acids have been employed as hosts for biopolymer guests in crystals for 
use in matrix-assisted laser desorption ionization (MALDI) mass spectrometry, but 
not for the purposes of the present invention. See, Review by F. Hillenkamp, M. 
30 Karas, R.C. Beavis, BT. Chait, Anal. Chem, 63, 1 193A-1203A; S. Borman, 

Chem. Eng. News, 23-25, June 19, 1995. However, crystallization conditions in 
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• these studies were optimized for characterization of the incorporated biopolymers. 
There were no investigations into optimizations that would be relevant to 
pharmaceutical preparations or operations such as homogeneity of the 
concentration of the inclusions, process scale-up, process robustness, chemical and 
5 physical stability of the preparations, suspendability in biocompatible solutions, 
preservative requirements and compatibility, container/closure system 
compatibility, and pharmacokinetic profiles. 

The difficulty in obtaining suitable single crystals of some biopolymers has 
encouraged structural chemists to partially orient such molecules with electric, 
10 magnetic, or flow fields, by dissolution in liquid crystals or stretched gels, and as 
monolayers. In a similar effort, the isolation of biopolymers in a single crystal 
matrix has recently been studied in an effort to use such crystals for structural 
analysis of the biopolymers. Such isolation technique is described in "Single 
Crystal Matrix Isolation of Biopolymers," J. Chmielewski, J.J, Lewis, S. Lovell, R. 
15 Zutshi, P. Savickas, C.A. Mitchell, J.A, Subramony, and B. Kahr, J, Am. Chem. 
Soc, 1997, 1 19, 10565-10566. However, this article simply demonstrates that 
certain biopolymers are oriented by the host lattice, and the article suggests the use 
of such crystals for analyzing spectral anisotropics in biological molecules which 
could not otherwise be crystallized. This article does not discuss or suggest the use 
of this technique for enhancement of stability or sustained release of 
pharmaceuticals, or their administration to patients. Further, the proteins studied 
were not of pharmaceutical interest, the crystal materials described in this article, 
namely phthalic acid, gentisic acid and sinapic acid, were not selected or evaluated 
for biocompatibility, and the crystal sizes were not optimized for particular routes 
of administration. Therefore, the produced crystals with included biopolymers 
would not be suitable for administration to patients. 

Other prior art procedures have required the use of polymers that are 
difficult to prepare, require harsh preparation conditions that can be harmful to the 
API's, and yield inconsistent results. For example, United States Patent No. 
5,075.291 describes a process for preparing a uniformly-dispersed, 
pharmaceutically-active material in a crystalline sugar alcohol matrix. However. 
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, this process requires the addition of the API into a molten sugar alcohol with 
considerable mechanical agitation. Many API's and virtually all 
biopharmaceuticals would not be stable in the extreme temperature of 1 10°C and 
the physical stresses of a high-shear vortex mixer used for agitation. The present 
5 invention does not require these extremes of temperature and physical agitation. 
Also, the process of the present invention slowly includes the API into the growing 
crystal lattice in specific growth sectors, instead of homogeneous mixing and 
entrapping of the active pharmaceutical ingredient in a viscous melt. 
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SUMMARY OF THE INVENTION 

In one aspect, the present invention relates to pharmaceutical compositions 
comprising single crystals of a pharmaceutically-acceptable crystal lattice 
component, and an active pharmaceutical ingredient different from and included 
within the crystal lattice component in a growth-sector specific orientation. The 
crystals are prepared using components and methods which yield crystals having 
suitable purity and efficacy for use in administering the API's to a patient. The 
crystals may be coated or combined with adjuvants such as excipients, diluents or 
carriers, and are preferably formulated into tablets, capsules, suspensions, and 
other conventional forms containing dosage amounts of the API's. Alternatively, 
the crystals are prepared as depot formulations which may be administered, as by 
subcutaneous injection or implantation, to provide a long-term payout or sustained 
release of the active pharmaceutical ingredient. The present invention further 
provides methods for preparing the crystals and for storing and administering the 
active pharmaceutical ingredient either in crystal form or upon reconstitution to a 
solution. 

Accordingly, it is an object of the present invention to provide single 
crystals which include API's in a growth-sector specific orientation. It is a feature 
of the invention that the API's are included at predictable, uniform concentrations 
that permit use of the crystals in formulating dosage amounts of the API's. 

Another object of the present invention is to provide compositions 
comprising API's included in single crystals to provide improved stability and 
shelf-life. The active pharmaceutical ingredients may therefore be stored for 
extended periods of time prior to use either as crystals or as reconstituted solutions. 

It is a further object of the present invention to provide single crystals with 
included API's to provide quick, delayed-release or sustained-release formulations 
for flexibility in pharmacokinetic profiles in delivery of the API's to patients. 

Another object of the present invention is to provide pharmaceutical 
delivery units including an amount of single crystals sufficient to provide a dosage 
amount of the included active pharmaceutical ingredient. Alternatively, the 
pharmaceutical delivery units include a quantity of crystals sufficient to provide a 
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prolonged payout of the active pharmaceutical ingredient. The crystals may be 
coated or uncoated, and may be combined with various pharmaceutical adjuvants 
including excipients, diluents and carriers. 

A further object of the present invention is to provide methods for 
5 preparing compositions comprising single crystals with growth-sector specific 
inclusions of API's. 

It is another object of the present invention to provide methods for the 
storage and administration of API's utilizing inclusion of the API's within single 
crystals. 

10 Other objects, features, and advantages of the present invention will be 

apparent to those skilled in the art from the following description and claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a photomicrograph illustrating fluorescence of a single crystal of 
green fluorescent protein in a-lactose monohydrate (1.8 (h) x 0.8 (w) x 0.5 (d) 
mm 3 ) with an idealized representation of habit. The sides of the crystal in the 
5 photomicrograph are bright due to internal reflection. 

Figure 2 is a graph of the fluorescence decay of the green fluorescent 
protein at 333°K in several environments: mixed crystal in a-lactose monohydrate 
(triangle), saturated lactose solution (square), and lyophilized a-lactose 
monohydrate (diamond). 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

For the purposes of promoting an understanding of the present invention, 
reference will now be made to the embodiments described hereafter It will 
nevertheless be understood that no limitation of the scope of the invention is 
5 thereby intended, such modifications and applications of the principles of the 
invention as described herein being contemplated as would normally occur to one 
skilled in the art to which the invention relates. 

The present invention utilizes single-crystal matrix inclusion of active 
pharmaceutical ingredients ("API's") to achieve advantageous storage and delivery 

10 of the API's. This invention has application to a wide range of API's to provide 
enhanced stability and/or delivery of the active pharmaceutical ingredients. For 
some applications, such as for many biopharmaceuticals, the invention is 
particularly advantageous in providing greater stability over time and in providing 
alternative delivery and sustained release formulations to patients . 

15 The small molecule host crystals comprise a crystal lattice component 

which includes the API's in an oriented, growth-sector specific manner. The 
crystals and included API's are prepared to be pharmaceutically acceptable and 
pure, thereby being useful for administration to patients to be treated with the 
API's. As used herein, the term "pharmaceutically-acceptable" refers to sufficient 

20 quality to meet regulatory and compendial requirements for administration to 

humans and/or animals. The crystals provide a regular, predictable inclusion of the 
guest active pharmaceutical ingredient, and the crystals can consequently be used 
for obtaining a predetermined amount of the active pharmaceutical ingredient for 
delivery to a patient. In one aspect, the host crystal gradually dissolves upon 

25 contact with body tissue or fluids, and is therefore useful as a system for delivery 
of the active pharmaceutical ingredient into the body. Alternatively, the crystals 
and included active pharmaceutical ingredient may be reconstituted into a solution 
for administration to a patient. 

The active pharmaceutical ingredient molecules are generally isolated from 

30 one another and are insulated from the environment by the host crystal. This leads 
to reduced susceptibility of the API to degradation, and therefore enhanced 
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. stability and shelf-life. Also, the use of appropriate host crystal compounds, or 
selected dosage forms, permits the design of quick, delayed, or sustained-release 
formulations for delivery of the active pharmaceutical ingredient. Sustained- 
release formulations are particularly advantageous for treatment of chronic 
5 conditions as they provide a consistent amount of drug delivery over a long period 
of time to improve ease of use and patient compliance in administering the API. 

The crystals preferentially incorporate the active pharmaceutical ingredient 
on certain faces, thereby providing a growth-sector specific inclusion and 
orientation to the API's. As used herein, the term "growth-sector specific 

10 inclusion and orientation," and equivalent terminology, refers to the fact that the 
API molecules are included primarily at certain faces of the crystal matrix. The 
growth-sector specific inclusion and orientation can be determined by one skilled 
in the art, as demonstrated in the examples herein, by fluorescence microscopy and 
anisotropy measurements, single crystal desorption mass spectrometry, and 

15 autoradiography of 14 C-labeled material. In one embodiment, at least about 

0.001% (on weight/weight (w/w) basis) of the pharmaceutical is included within 
specific faces of the crystal matrix, and in another embodiment at least about 0.1% 
(w/w) and up to about 10%. The crystal parameters, including the particular 
crystal lattice component for a given API, the concentration of API, the use of 

20 crystal adjuvants, and the crystallization conditions, are selected to achieve the 
growth-sector specific inclusion and orientation of the API within the crystals. 

The method of the present invention broadly involves the including of the 
active pharmaceutical ingredient into the single crystal matrix formed from a 
pharmaceutically-acceptable crystal lattice component. As used herein, the term 

25 "included" in the crystals refers to the active pharmaceutical ingredient being 
chemically adsorbed within the crystal lattice as the crystal is formed. This 
inclusion of the active pharmaceutical ingredient molecules is distinguished from 
crystallization of the API molecules with one another, and from simple and random 
entrapment of the API molecules by the formed crystal. The crystal product of the 

30 present invention is ordered, in contrast to the amorphous material produced by 

other approaches. The API is incorporated in the crystal in relation to its degree of 
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affinity for the crystal lattice molecules. The crystal lattice component is therefore 
selected to be both chemically and physically compatible with the API such that 
the API is received by the crystal during formation, and remains stable and 
efficacious while within the crystal and upon release therefrom. 

5 In a typical approach, the including of the active pharmaceutical ingredient 

involves combining the crystal lattice component, the active pharmaceutical 
ingredient and a pharmaceutically-acceptable adjuvant in a liquid state. The 
crystal lattice component is then crystallized under pharmaceutically-acceptable 
conditions to form the inventive crystals. For example, one method uses spiking of 

10 the API into a saturated or supersaturated solution of the crystal lattice component 
in a suitable organic and/or aqueous solvent system. Alternately, the saturated or 
supersaturated solution of the crystal lattice component may be spiked into the API 
solution. Other components may also be added to the solution, including 
compounds which facilitate or modify crystal growth or which are desired for 

15 incorporation in the final formulation. The solution may be seeded using any of a 
variety of conventional techniques. 

In one approach, the solution is allowed to evaporate and/or equilibrate to 
cooler conditions for growth of the crystals. The crystals are then grown as the 
solvent is slowly evaporated away and/or the solution is cooled, with the 

20 evaporation and temperature gradient conditions being selected dependent on such 
factors as the solvent system and the desired crystal size. The crystals containing 
the active pharmaceutical ingredient are harvested from the remaining solution and 
are preferably washed to remove surface contamination. This procedure yields 
crystals which include the active pharmaceutical ingredient at a predictable 

25 concentration and facial orientation. 

In accordance with the present invention, crystals are grown under 
pharmaceutically-acceptable conditions. As used herein, the term 
"pharmaceutically-acceptable conditions" refers to the use of crystal and API 
compounds which are pharmaceutically-pure, and for which such pharmaceutical 

30 purity is maintained in the final crystals. The crystal and API compounds are 
pharmaceutical! y pure, or have pharmaceutical purity, if they are of sufficient 
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purity to be suitable for administration under applicable FDA or other 
administrative regulations regarding purity. The term pharmaceutically-acceptable 
conditions further refers to the use of crystallization conditions through which the 
API compounds retain pharmaceutical efficacy in the final crystals and upon 
5 subsequent administration to patients. 

The present invention readily allows the inclusion of API's by affinity with 
the small host molecules in the growing crystal lattice. This overcomes many of 
the limitations associated with previous approaches. The processing involved with 
preparing the present crystals does not expose the APFs to harsh conditions, 

10 thereby substantially reducing or avoiding the possible degradation or disruption of 
the structural aspects of the API which could occur with prior art techniques. The 
inventive crystals have an added advantage in that they do not interfere with 
normal analytical methodologies used for characterizing the pharmaceutical 
product. The small host molecules can be easily separated on the basis of 

15 molecular size, which is not the case for prior art techniques which use polymers 
that interfere with analytical methodologies. 

The API molecules are incorporated into the host crystals typically at rates 
of at least about 0.001% (w/w), preferably at least about 0.1%, and more preferably 
about 1% to about 10% (w/w). Alternatively, the API molecules are included at 

20 rates of at least about 0.01%, and as much as at least about 1% (w/w). The limited 
molar concentration of the active pharmaceutical ingredient in the host crystals 
means that the active pharmaceutical ingredient molecules are generally isolated 
from one another in the crystals. Isolation of the API molecules is particularly 
advantageous for those molecules, such as certain biopharmaceuticals, which could 

25 otherwise react with one another (e.g., by polymerization) or the surrounding 
environment. The degree of isolation can be verified by those skilled in the art 
using atomic force microscopy or reaction fluorescence energy techniques. The 
present invention has a particular application to guest-host systems in which the 
guest API molecules are reactive with one another, but in which these molecules 

30 are sufficiently isolated from one another in the crystals as to substantially prevent 
such interaction. Consequently, the invention provides containment of the API 
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molecules in the solid state crystals and provides for the API to be 
comformationally stable. 

The method preferably involves preparing a mixture of crystals of 
substantially uniform size. This may include processing of the harvested crystals, 
5 such as by grinding or milling, to reduce the crystals to a substantially uniform 
size. Greater uniformity can be achieved by sorting the processed crystals, such as 
by sieving. A preferred method further includes obtaining crystals which have a 
substantially uniform concentration of pharmaceuticals, for example, about 1% 
(w/w) of pharmaceuticals, that do not vary between crystals by more than 10 
10 percent. 

The method of the present invention may further include formulating the 
crystals into pharmaceutical preparations. For example, the collected crystals may 
optionally be coated with a suitable composition. Coated or uncoated crystals may 
be blended with one or more pharrnaceutically-acceptable adjuvants, such as 

15 excipients, diluents, carriers or mixtures thereof. The blended crystals and 
adjuvant(s) are then formulated into pharmaceutical delivery units. In one 
embodiment, each unit includes a predetermined amount of the pharmaceutical. 
Alternatively, the crystals are combined in a delivery unit intended to deliver 
multiple or sustained dosing of the API over a period of time, such as by 

20 subcutaneous implantation of the delivery unit. A further aspect of the method of 
the present invention involves reconstituting the crystals to liquid form. In 
accordance with this method, the harvested crystals are dissolved in a suitable 
diluent for the crystal lattice component. The dissolution of the crystals releases 
the API from the crystals. The resulting solution may include other adjuvants, 

25 such as excipients, diluents or carriers, and the mixture is formulated under 

conventional procedures to desired delivery forms. In a particular aspect of the 
present invention, the crystals are used to store the pharmaceutical for a period of 
time, such as at least one month, or at least one year, and the crystals are 
subsequently dissolved to use the active pharmaceutical ingredient. 

30 The present invention involves the use of any of a wide variety of 

pharrnaceutically-acceptable host crystal systems that can incorporate API's in a 
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growing crystal lattice. The crystal lattice component is selected to be compatible 
with the guest API, and to be suited to the use of the resulting formulation for 
storage and administration. Selection of the crystal lattice component will involve 
consideration of such factors as affinity for the API, crystal size distribution and 

5 morphology, and desired pharmaceutical concentration and delivery rate, as well as 
other factors well known in the art of pharmaceutical delivery systems. The crystal 
systems must consistently incorporate the guest active pharmaceutical ingredient in 
terms of concentration and placement within the crystal lattice. The crystals also 
must grow under conditions which will not degrade or otherwise adversely affect 

10 the viability of the active pharmaceutical ingredient. 

Preferred host crystal materials are those that have a high affinity for the 
included API. It appears that the oriented inclusion of the API's is related to the 
affinity between the crystal lattice component and the API. The affinity between 
these materials is therefore important in obtaining the desired inclusion of the 

15 API's, and also permits control of the inclusion based upon this affinity. For 

example, the concentration of the pharmaceutical in a crystal can be controlled by 
selecting the host component to have an affinity for the API which yields the 
desired inclusion rate. Also, mixtures of host materials, or of host materials and 
other excipients, can be used to provide an affinity yielding the desired inclusion 

20 level. In one aspect of the present invention, the API's are incorporated at levels 
of at least about 0.001% (w/w of guestrhost), more preferably at least about 0.1% 
(w/w). 

The preferred host crystal materials will also be very stable and readily 
crystallizable, and will maintain their "order" or crystal morphology when 

25 including a guest molecule, particularly large biomolecules. The use of particular 
host crystal components will also depend on such factors as how small or large the 
crystals can be produced and how readily they dissolve. For various routes of 
administration, it is desirable to have very small crystals (e.g., pulmonary), 
moderately sized crystals (e.g., injectable), or very large crystals (e.g., implantation 

30 and long term payout). The useful crystal sizes will therefore vary accordingly, 
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ranging from submicron to millimeter sizes. In one aspect of the present invention, 
the preferred crystals are in the order of 5-100 microns in size. 

The useful host crystal systems are therefore diverse, and include various 
small molecule crystal systems which meet the desired criteria. Examples of 
5 pharmaceutically-acceptable crystal lattice components include sugars, 
polyhydroxy alcohols, single and polyamino acids, vitamins, salts, metals, 
preservatives, aromatic compounds especially aromatic acids, purified natural 
products, and polymers. Preferred crystal lattice components include, for example, 
sucrose, lactose, trehalose, maltose, galactose, sorbose, mannitol, lactitol, sorbitol, 

10 glycine, alanine, lysine, arginine, ascorbic acid, nicotinamide, thiamine, adenine, 
pyridoxine hydrochloride, caffeic acid, vanillic acid, ferulic acid, benzoate, 
sorbate, methyl paraben, sodium ascorbate, sodium saccharin, and potassium 
citrate. Also, compatible mixtures of these materials are also useful, and can be 
selected to obtain the desired rate of inclusion of the pharmaceutical, or to achieve 

15 desired characteristics, such as dissolution rate and pharmacokinetic profile, for the 
product crystals. 

The crystal lattice components are selected to achieve the desired 
pharmacokinetics for the final crystals. As pertains to the present invention, the 
term "pharmacokinetics" is used to refer to the profile of the delivery of active 

20 pharmaceutical ingredient from the crystals into the circulatory system. This will 
depend primarily on the concentration of the active pharmaceutical ingredient in 
the crystals, as well as parameters of the active pharmaceutical ingredient itself. 
While given crystal lattice components will have associated inclusion and 
dissolution characteristics, these can be modified by including other crystal lattice 

25 components, other API's, or a variety of excipients. Thus, single crystals having 
two different, co-crystallized lattice components will typically be characterized by 
pharmacokinetic profiles different from crystals prepared with either of the crystal 
lattice components alone. Similarly, including excipients or other API's will 
provide altered rates of inclusion or dissolution for the resulting crystals, providing 

30 an associated modification in the pharmacokinetic profile for the resulting crystals. 
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In a related aspect, the present invention involves the use of mixtures of 
crystals having different pharmacokinetics in order to achieve desired payout 
profiles. For example, a pharmaceutical product can be obtained by combining 
two different types of crystals, one type of crystal using a first crystal lattice 
5 component characterized by a first pharmacokinetic profile, and the second type of 
crystal using a second crystal lattice component characterized by a second 
pharmacokinetic profile. The mixture of crystals will give a payout of API that is 
different from either of the individual payouts for the two crystal types. 
The included API's are similarly diverse, limited simply by the 

10 requirements of compatibility with the host crystal and the crystal growth 

conditions. The active pharmaceutical ingredient cannot be unacceptably degraded 
or otherwise adversely affected by the conditions under which the crystals are 
formed. Also, the active pharmaceutical ingredient should remain stable for an 
extended period of time while included within the host crystal, and 

15 pharmaceutically efficacious upon release from the crystal. 

Given the foregoing criteria, examples of API's useful in accordance with 
the present include: antibiotics (such as dirithryomycin, loracarbef, tilmicosin, 
vancomycin, tylosin, monensin), fluoxetine, raloxifene, olanzapine, and nizatidine. 
A more complete list of API's useful in accordancw with the present invention 

20 would include those identified in the following Table A. 
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fn 



Marketed Recombinant Protein Products 
Tissue Plasminogen Activator, T-PA 

• Product name: Activase {Generic name: Altepase) 

• Produced by: Gecentech 

• Indication: Human use, Acute myocardial infarction 

• Date of approval: Nov 87 t Patent expires on Dec 2000. 

• Formulation: Intravenous injection. Lycphitoed powder which is reconstituted with sterile water 
(supplied) to 1 rngfmL and results in a final pH of 7.3. Can not be reconstimted with preserved water due 
to precipitation. The 1 mg/mL solution can be diluted 1:1 with 0.9% NaCl or D5W and help for 8 hours at 
room temperature. TPA is incapable with preservatives. 

Ingredients 100 mg vial jOingvtal SOtngvjal 

T-PA 100 mg 50 mg 20 mg 

L-Arginine 3.5 g 1.7g 0.7g 

Phosphoric add lg OJg OJg 

Polysoibace 80 <llmg <4mg <1.6mg 

Vacuum No Yes Yes 

• Expression System: Mammalian cell line (Chinese Hamster Ovary cells) 

• Refolding Conditions: 

• Structure: Glycoprotein of 527 amino acid*, sequence from human melanoma cell line, activity of 
580,000 TUfmg+ 

• Additional Information: Sales > $100 million. Cost of therapy $2,750 (100 mg). 

Interferon Gamma-lb 
« Product nama: Acrirrrmune 

• Produced by: Gcnentech 

• Indication: Human use, chronic granulomatous disease 
• • Date of approval: Dec 1990 

• Formulation: Single dose solution formulation (0.5 ml), subcutaneous injection. Each 0.5 niL contains 
lOOpg interferon gamma-lb, 20 xng mannitol 036 mg sodium succinate, 0.05 mg polysorbate-20 in sterile 
water* 

• Expression System: £ coli 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure: Single chain; Human sequence, 140 amino acids, 16,465 molecular weight, non-covalent 
dimeric form in solution, activity of 30 million unita/mg. 

• Additional Information: 14% injection site irritation vs. 2% in placebo. Cost S 140 for 50ug. 

Interferon alfa-n3 (natural source, not recombinant) 

• Product same: Alfexon N 

• Produced by: Interferon Science (New Brunswick, NJ) 
» Indication: Human use, Genital Waits 

• Date of approval: Jun 90 

• Formulation: Preserved solution formulation (each mL contains 5 million IU of interferon alfa-n3 in 
phosphate buffeted saline containing 33 mg phenol and 1 mg human albumin). Injected mtxaiesianai 
twice weekly for up to 8 weeks (SOuL injected into each wart* SOOjxL total dose per treatment). 

• Expression System: Natural source - human leukocytes which arc exposed to an avian virus in order to 
produ ce interferon* 

• Refolding Conditions: None 

• Structure: Approximately 166 amino acids with a molecular weigh: ranging from 16 to 27 kDa, specific 
activity of 20,000 IU/mg or greater. 

• Additional Information: Cost $142 per mL 

Beta Interferon la 

• Product names Avonex 

• Produced byi Biogen (Cambridge, MA) 

• Indication: Human use, Multiple Sclerosis 

• Date of approval: May 95 
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« formulation: Lyophilized powder (stored refrigerated or at 25°C for < 30 days) which is reconstituted 
with sterile water (supplied, LlmL) to 30 ug/rnL beta interferon la, 15 mg/mL human albumin, 5.8 mg/ml 
NaCl, 5.7 mg/ml dibasic Na phosphate, 1 1 mg/ml monobasic sodium phosphate, and has a pH of 
approximately 13 (recon solution is stable for 6 hours at refrigerated temperatures). Weekly intramuscular 
injection by patient or doctor (dosed for 1-2 years in clinical trials)* 

• Expression System: Mammalian cells (Chinese Hamster Ovary cells) 

• Refolding Conditions: 

• Structure: Glycoprotein (single N-linlccd complex carbohydrate), 1 66 amino acids with a predicted 
molecular weight of 22J00 daltons, human sequence, has a specific activity of 200 million units per mg 
protest. 

« Additional Information: Cost $1 80 per vial (33pg) 

Interferon beta-lb 

• Product name: Betaseron 

• Produced by: Berlcx Laboratories (Wayne, NJ and Chiron, Emeryville, CA) 

• Indication: Human use, Multiple Sclerosis 

• Date of approval: July 93. 

m Formulation: LyophQized product (stored refrigerated) which is reconstituted with 0-54% Nad (supplied] 
to 025 mg/mL interferon beta-lb, 12~5 mg/mL human albumin, 12.5 mg/ml dexnose, and has a pH of 
approximately 73 (recon solution is stable for 3 hours). Injected subcutaneousiy every other day (chronic 
use). 

• Eipression System: £. coli 

• Refolding Conditions: 

• Structure: 1 65 amino acids with an approximate molecular weight of 1 8>500 daltons, human sequence but 
with a serine or cysteine substitution at residue 17. Recombinant form does not contain the carbohydrate 
moiety found in the natural materia!. Has a specific activity of 32 million units per mg protein. 

• Additional Information: Sales > 5500 million. Cost of therapy is 513,140 (based on 025 mg/injectjon, 
dose every other day for 1 year; equals 46 mg protein). 

Interferon alfa-2b 

• Product name; Intron A 

• Produced by: Schering-Plough (Madison, NJ) 

• Indication: Human use, Hairy cell leukemia, genital wans, Hepatitis, Melanoma, Kaposi's sarcoma 

• Bate of approval: June 86 

• Formulation: Comes in a lyophihaed and a solution formulation. The lyophilized formulations when 
reconstituted with 0.9% benzyl alcohol (supplied) contains either 0.015, 0.025, 0.05, 050, or 0.125 mg/mL 
Interferon a! fV2b, 20 mg/ml glycine, 2.3 mg/ml sodium phosphate dibasic, 0.55 mg/ml sodium phosphate 
monobasic, and 1 mg/ml human albumin. The solution formulations contain either 0.05, 0.114, or 0.125 
mg/mL Interferon alfa-2b, 20 mg/mJ glycine, 2.3 mg/ml sodium phosphate dibasic, 0J5 mg/ml sodium 
phosphate monobasic, 1 mg/ml human albumin, 12 mg/mL methylparaben, and 0.12 mg/ml 
propylparaben. These formulations be injected intramuscular, subcutaneous, or inrralesional. AD 
formulations and reconstituted products are stored ar rcflageratcd temperatures, 

• Expression System: £ coli 

• Refolding Conditions: 

• Structure: Water soluble protein a molecular weight of 19,271 daltons. The Interferon alfa-2b gene is 
derived from human leukocytes. 

• Additional Information: Sales > $500 Million. Cost of therapy is S 1 6,445 (5 million units every day for 
1 year, this is equal to 9 mg protein). Specific activity is 200 million units per mg protein 

Interferon alfa-2a 

• Product name: Roferon-A 

• Produced by: Hoffmann-La Roche (Nutley, NJ) 

• Indication; Human use. Hairy cell leukemia, Kaposi*! sarcoma, myelogenous leukemia 

• Date of approval: June 1986 

• Formulation: Multi-use and lyophilized formulation indented for intramuscular or subcutaneous 
administration. Multi-use formulation contains either 0.015, 0.045, 0.090, 0.18 mg/ml. Interferon aifi~2a, 
9 mg/ml NaCl 5 mg/ml human albumin, and 3 mg/ml phenol The lyophilized fonnulation reconstituted 
with 3 mL of supplied diluent (6 mg/ml Nad, 3 J mg/ml phenol) consists of 0.03 mg/ml Interferon alfa~2a, 
9 mg/ml NaCl, 1.67 mg/ml human albumin, and 3.3 mg/ml phenol 

• Expression System i £ coli (tetracycline promoter). 
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• Refolding Conditions: 

• Structure: Protein of 1 65 amino adds having ft molecular weight of 19,000 daltons 

• , Additional Information: Cost of therapy is $59,200 (28mg protein over 1 year)* Specific activity is 200 
million international units per mg protein. 

Human Growth Hormone (Somatropin) 
Product name: BioTropm 
Produced by: Bio-Tcchnology General (Iselin, NJ) 
Indication: Human use, Growth Deficiency 
Date of approval: May 95 
Formulation; 
Expression System: 
Refolding Condition*: 
Fosr-Traniitional Modifications; 
Structure; 

Additional Information: 

Human Growth Hormone (Somarxopin) 
Product name: Genctropin 

Produced by: Pharmacia and Upjohn (Kalamazoo* MD 
Indication: Human use, Growth Deficiency 
Date of approval: Aug 95 
Formulation: 
Expression System: 
Refolding Conditions: 
Structure: 

Additional Information: 

Human Growth Hormone (Somatropin) 
Product name: Huma trope 
Produced by: Eli Lilly (Indianapolis, DO 
Indication: Human use, Growth Deficiency 
Date of approval: March 87 

Formulation: Lyopiulized product which is reconstituted with sterile water containing 03% m-cresol, 
1.7% glycerin (supplied) to 2 mg/mL hGHand has a final pH of approximately 7.5, subcutaneous or 
intramuscular administration. Each 5 mg lyopiulized vial contains 5 mg hGH, 25 mg marmitol, U3 mg 
dibasic sodium phosphate, and 5 mg glycine. 

• Expression System: £ coli . 

• Refolding Conditions: 

• Structure: 191 amino acids, molecular weight of 22,125 dafans, sequence is identical to human pitrntary- 
derived material 

• Additional Information: Cost S210 per 5 nig hGH. 

Human Growth Hormone (Somatropin) 

• Product name: Nordi tropin 

• Produced by: Novo Xordisk (Princeton, NJ) 

• Indication: Human use, Growth Deficiency 

• Date of approval: July 91 

• Formulation: 

• Expression System: 

• Refolding Conditions: 

• Poct-Traxuitioxiai Modifications: 

• Struct art: 

• Additional Information: 

Human Growth Hormone (Somatropin) 

• Product name: Nutropin and Nutropin AQ 

• Produced by: Genentecb 

• Indication: Human use. Growth Deficiency 
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• Date of approval: March 1994 

• Formulation: LyopbOized product which is reconstituted with bacteriostatic water (0.9% benzyl alcohol, 
supplied) to 5 mg/mL hGH and has a final pH of approximately 7.4, subcutaneous or mrramuscular 
administration. Each 5 mg ryophilized vial contain* 5 tug hGH, 45 mg mamutol, 1 .7 rug sodium 
phosphates (0,4 mg monobasic and 1.3 mg dibasic), and 1.7 mg glycine. 

• Expression System: £ co/t, expressed with a leading secretion signal precursor which directs the protein 
to the plasma membrane of the eel] where the sequence is removed and the native protein is secreted into 
the periplasm so that tbc protein if folded appropriately txkis synthesized 

• Refolding Conditions: None, expressed folded m E coll. 

• Structure: 191 ammo adds, molecular weight of 22,125 daltons, sequence is identical to human pituitary- 
derived material 

• Additional Information: Cost $420 per 1 0 mg hGH. 

P-Glncocercbrosidase (imiglucersse) 

(^D-glucosyJ-N-acylsphingosine glucohydrolase, E.C3.2.1.45) 

• Product name: Cerezyme 

« Produced by: Genzyme (Cambridge, MA) 

• Indication: Human use, Gaucher** disease 

• Date of approval* May 94 

« Formulation: Lyophilized product (222 units ghicocerebrosidaae, 155 mg mannitol, 70 mg sodium citrate, 
and 0.53 mg polysorbate-80; stored refrigerated) is reconstituted with 5.1 mL of sterile water, final pH is 
approximately 6.1 . The reconstituted material is combined with 100 io 200 mL of 0,9% NaC1 and 
administered intravenously. 

• Expression System: Mammalian cell culture (Chinese Hamster Ovary cells) 

• Refolding Conditions: 

• Structure: Monomeric glycoprotein of 497 amino acids, containing 4 N-linked glycosylates sites, 
molecular weight is 60,430 daltons. Recombinant protein differs from human placental ghicocerebrosidase 
by a arginine substituted for histidme at position 495 and the glycosylarion sites have been modified to 
terminate in mannose sugars (which are specifically recognized by endocytic carbohydrate receptors on 
macrophages, the cells that accumulate lipid in Gaucher disease). 

• Additional Information: Orphan Drug, sales > S 100 million, Cost of therapy is $351 ,130 (1 year). 

Hepatitis B Surface Antigen 

• Product name: Engtrix-B 

• Produced by: SmhtKline Beechrnan (Philadelphia, PA) 

• Indication: Human use, Hepatitis B 

• Date of approval: Sept 89 

• Formulation: Suspension (2Qug/mL hepatitis B surface antigen adsorbed onto 0.5 mg aluminum, 1:20,000 
thirnerosai, 9 mg/ml Nad, 1.7 mg/ml sodium phosphates). Intramuscular administration. 

• Expression System; A portion of the hepatitis B virus gene, coding for hepatitis B surface antigen, m 
cloned into yeast (Sacccharomyw cmvssiae) 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure; 

• Additional Information: Formulation contains no more than 5% yeast proteins. 

Hepatitis B Surface Antigen 

• P rod uct name: Recombivax HB 

• Produced by: Merck (Whithouse Station, NJ) 

• Indication: Human use, Hepatitis B prevention 

• Date of approval: July 1986 

• Formulation: Suspension (lOug/ml hepatitis B surface antigen adsorbed onto 0.5 mg aluminum, 1:20,000 
thirnerosai). Intramuscular administration. 

• Expression System: A portion of the heparins B virus gene, coding for hepatitis B surface antigen, in 
cloned into yeast (Sacceharomyces cerevisiae) 

• Refolding Conditions: 

• Structure: 

• Additional Information: Formulation contains no more than 1% yeast proteins. 

Erythropoietin (rEPO) 



f 
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Product name: Epogen or Epoetin al& (Also sold under the same Promt by Qrtfao Biotech but 
manufactured by Azngcn) 
Product by: Amgcti CTbousand Oaks, CA) 

• Indication; Human use, Anemia 

• Date of approval; June 89, Patent expires in 2004 (December), 
Formulation: Two solution formulations, single dose and maid-dose. Single-dose is preservative free and 
each mL contains 2000, 3000, 4000, or 10000 unit* Epogen, 23 nog human domain, 5.8 mg sodium 
citrate, 5.8 mg NaCl, and 0.06 mg citric acid in water for injection, pH 6.9 +/- 03. The preserved mulfr 
dose product contains 10,000 units Epogen, 23 mg human albumin, 1 J mg sodium citrate, 8-2 mg sodium 
chloride, 0.1 1 mg citric acid and 1% benzyl alcohol per mL of solution, pH is 6.1 +/- 0.3. Both solutions 
are stored refrigerated 

• Expression System; Mammalian cell 

• Refolding Conditions: 

• Structure: Glycoprotein of 165 annuo acids having a molecular weight of 30,400 daltans, sequence 
identical to that of the human protein. 

• Additional Information: Sales > $500 million, Cost $120 for 10,000 units. 

Human Insulin 

• Product acne: Himrnlin 
« Produced by: Eli Lilly (Indianapolis, IN) 

M • Indication: Human use, Diabetes 

J*f • DateofspprovaI:Oct82 

jit • Formulation: 

W 0 Expression System: £ Coli 

W • Refolding Conditions: 

# • Structnre: 

W ♦ Additional Information: Sales > $500 Million. 

Q Human Insulin 

W1 * Product name: Kovolin 

US ♦ ProAicedby:NovoNordiak(Pria«to^ 

Mk # Indication: Human use, Diabetes 

13 • Date of approval: July 91 

fll • Formulation: 

• Expression System; 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure: 

• Additional Information: 

LysPro Human Insulin 

• Product name: Humulog 

• Produced by: Eli Lilly {Indianapolis, IN) 

• Indication: Human use, Diabetes 

• Date of approval: June 1996 

• . Formulation: 

« Expression System; 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure: 

• Additional Information: 

GM-CSF (Granulocyte Macrophage-Colony Stimulating; Factor) 

• Product name: Leukine 

• Produced by: Tmmunex (Seattle, WA) 

• Indication: Human use. Bone marrow transplantation, Hodgirin's Disease, Leukemia 

• Date of approval: Mar 91 

• Formulation: Lyophilized solution which is feeonstfnxted with sterile water (stored at refrigerated 
tcmpersutfes for < 6 hours) or 0.9% benzyl alcohol (can be stored for < 20 days at refrigerated 
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temperatures) and administered intravenous. After reconstitution, the lyophflized single use product 
contains citfacr 0.25 mg/mL or 0 .50 mg/mL GM-CSF, 40 mg/ml mannitoi 1 0 mgtal sucrose, and 1-2 
mg/ml tromelharaine (final pH is 7.4 +A 0*3). Tie reconstituted solution is then diluted into a 0,9% NaCl 
tag for IV administration (note if final GM-CSF is below 0.01 mg/mL add human albumin to 0. 1% to 
prevent adsorption to the IV bag. 

• Expression System: Yeast (J. Cerevistae) 

• Refolding Conditions; None, expressed folded 

• Structure: Glycoprotein of 227 amino acids characterized by 3 primary molecular species having 
molecular masses of 19,500, 16800, and 15500 daltons. The primary sequence differs from natural humaa 
GM-CSF by a substitution of leucine at position 23, and die carbohydrate moiety may be different from 
native. 

• Additional Information: Specific activity is 5 X 10 7 colony forming units per ing protein. Sargranostirn 
is the proper name for yeast-derived recombinant GM-CSF. Cost for a 0.5 ms GM-CSF vial is $178. 

G-CSF (Granulocyte Colony Stimulating Factor) 

• Product name: Neupogen 

• Produced by: Amgen (Thousand Oaks, CA) 

• Indication; Human use, Neutropenia, bene marrow transplantation, anemia 

• Date of approval: Feb 9 1 

• Formulation; Single-use solution formulation containing 0.3 mg/mL G-CSF, 10 mM sodium acetate, 3% 
manniroi, and 0.004% Tween-80 at a pH of 4. The product isxo}>c stored at refrigerated Temperatures and 
no more than 24 hours at room temperature. If required Neupogen can be diluted with D5W (no not dilute 
with saline at any time; product may precipitate), at concentrations below 5 to 15u^/mL, add farm»« 
albumin to 2 mg/mL to prevent adsorption to IV bag. 

• Expression Systtmz E. colu 

• Refolding Conditions: 

• Structure: A 1 75 amino acid protein with a molecular weight of 18,800 daltons. The protein has an amino 
acid sequence identical to the human protein except for an additional N^termina] methionine (necessary for 
expression in £1 coli). The human protein is glycosylated but the recombinant Neupogen is not 

• Additional Information: Sales > $500 million. Filgrastim is the name give to recombinant methionyl 
human G-CSF. Cost of therapy (luruj cancer) is $2,130 (4.2 mg protein over 14 days). Specific activity is 
30 million units per mg protein. 

Satumomab Pendetide 

• Product name: OncoStint CR/OV 

• Produced by: Cytogen (Princeton, NJ) 

• Indication: Human use, Colorectal and ovarian cancers 

• Date of approval; Dec 92 

• Formulation: 

• Expression System: 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure: 

• Additional Information: 

Interleuldn-2 

• Product name: Proleulcin (generic name: Aldesleukin) 

• Produced by: Chiron (Emeryville, CA) 

• Indication: Human use, Renal cell carcinoma 

• Date of approval: May 1 992 

• Formulation: Single-use lyophilized formulation which is reconstituted with 12 wL sterile water and 
administered intravenously. Each reconstituted product contains 1.1 mg/mL Proleulcin, 50 mg/ml 
nmonitol. and 0.18 mg/ml dibasic sodium phosphate (pH is 7.5 0.3}. Lyophilized product is stored at 
refrigerated temperatures, reconstituted product is stable up to 4S hours at refrigerated to room 
temperatures, but should be stored in refrigerator due to lack of preservatives. Addition of preservatives 
results in increased aggregation, addition of human albumin alters pharmacology. 

• Expression System: £ coli (tetracycline promoter). 

• Refolding Conditions: 
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• Structures Proleulda has a molecular weigh: of 15,300 daltons and differs from the natural human protein 
(is not glycosylated, the N-tetminal alanine la removed, and has a serine substituted for the free cysteine at 
position 125} m 

• ' Additional Information; Specific activity is 18 roflliou inicrnational imxts per 1.1 mg protein. Cost is 

$395 per 1 J mg protein. 
Somatrem 

• Product name: Pro tropin 

• Produced by: Geneatech (S« San Francisco, CA) 

• Indication: Human use, Growth deficiency 

• Date of approval: Oct 1985, patent expired on Oct 1992. 

• Formulation: Lyophilized formulation which is reconstituted with 0.9% benzyl alcohol (supplied) and 
administered intiamuscular cr subcutaneous. The lyophilized vial contains 5 mg Somatrem, 40 mg 
mannitol and 1.7 mg sodium phosphates {0.1 mg sodium phosphate monobasic and 1.6 mg sodium 
phosphate dibasic) and is reconstituted with 1 to 5 mL of 0.9% benzyl akohoL The lyophilized product is 
stored at refrigerated temperature*, the reconstituted product is good for 14 days at refrigerated 
temperatures. 

• Expression System: E. coli* 

• Refolding Conditions: 

• Structure: Contains 192 amino adds with a molecular weight of 22,000 daltons. Identical to human 
sequence but contains an extra methionine at the N-terminus. 

• Additional Information: Sales > $100 million. Cost of therapy h $13,1 10 (1 year, 313 mg protein) 

DNase (deoxyribonuclease T) 

• Product name: Pubnozyme 

• Produced by: Genentech (S. San Francisco, CA) 
« Indication: Human use, Cystic fibrosis 

• Date of approval: Dec 1993 

• Formulation: Inhalation solution (aerosol mist produced by a compressed air driven nebulizer system). 
Comes in a single-use 23 mL ampule containing l.Omg/mLDNase, 0.15 mgftnL calcium chloride 
d&ydratc, and 8.77 mg/ml sodium chloride, at a pH of 6.3. The solution is stored at refrigerated 
temperatures and should not be exposed to light. 

• Express! on System: Mammalian cells (Chinese hamster Ovary cells) 

• Refolding Conditions: 

• Structure: Glycoprotein of 260 amino acids having a molecular weight of 37,000 daltons. The primary 
sequence is identical to that of the native human enzyme. 

• Additional Information: Sales > $ 100 Million. Cost is $32 for 2.5 mg of protein (1 ampule) 

M-CSF (Macrophage-Colony Stimulating Factor) 

• Product name: Leucomax (generic name: Molgramosum) 
m Produced by: 

• Indication: Human use, 

« Date of approval: FDA unapproved 

• Formulation: 

• Expression System: 

• Refolding Conditions: 

• P art-Transitional Modifications: 

• Structure: 

• Additional Information: 

Epoetin Beta (Erythropoietin) 

• Product name: Marogea 

• Produced by: 

• Indication: Human use, 

• Date of approval: 

• Formulation: 

• Expression System: 

• Refolding Conditions: 

• Post-Transitional Modifications: 
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• Structure: 

• Additional Information; 

Polyribonucleotide 

• Product name; AnrpYigcn 

• Produced by: 

• Indication: Human we, 

• Date of approval: FDA Unapproved 

• Formulation: 

• Expression System: 

• Refolding Conditions: 

m Post Transitional Modifications: 
w Structure: 

• Additional Information: 

Human Serum Albumin 

• Product name; 

• Produced by: 

• Indication: Human use, 

• Date of approval: 

• Formulation: 

• Expression System: 

• Refolding Conditions: 

• Post-Transitional Modifications: 
« Structure: 

• Additional Information: 

Septomonab? 

• Product name; Gemoxin 

• Produced by: 

• Indication: Human use, 

• Date of approval: Not FDA approved 

• Formulation; 

• Expression System: 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure: 

• Additional Information; 

Protein 

• Produet name: 

• Produced by: 

» Indication: Human use, 

• Date of approval; 

• Formulation: 

• Expression System: 

• Refolding Conditions: 

• Post-Transitional Modifications: 

• Structure: 

• Additional Information: 
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Approv ed Bi otechnology Drugs and Vaccines 



Company 



Indication 



hUemophikab 

conjugate 

(meningxocaJ 

protein conjupte) 

and hepatitis b 

(rccombfnant) 

vacdiw 



Merck 



recombinanc vaccination of infants beginning at two month* of age 
vaccine against both invasive Haemophilus Influenzae type b 

diseases Mb) and hepatitis B (October 1996) 



SrmthKKrttBeedwn 
hepatitis 8 vaccine Philxkiphia, PA 
(recombinant) 



recombinant hepatitis 8 (September 1 989} 



m 



m 



Epoetin alb 
CrSXM 



erythropoietin 



moon* 

Epoetin aha 

<r£PO) 



Onho Biotech 
KanfarvNJ 



etyehropoietin 



treatment of anemia associated with chronic renal 
failure, incbdlng patients on oolys» and not on 
dialysis, and anemia tn ftetrovir*ireated HIV-infected 
patients (June 1 9a9fc treatment of anemia caused 
by chemothenpy in patients with non-myeloid 
malignancies CApeil 1993); prevention of anemia 
associated with surgical Wood loss, autologous biood 
donation adjuvant ( December 1 99 6) _ ^ 

treatment of anemia associ a t ed with chronic renai 
failure, inducing patients on dialysis and not on 
dialysis, and anemia in Retrovfr+treated HlVjctfeded 
pa bens (December t 990}; treatment of anemia caused 
by chemotherapy m primes with non-myebid 
malignancies (April 1 993k prevention of anemia 
associated with swpcai blood Iocs* autologous blood 
donation adjuvant (December 1996] 
tPROOUT was approved for marfcef/ng under Amjen s epoetin a/6 ftA Angen manuUctura the product be Onho Biotech J 
UwsVafl ayeemenf bstween irw ft« 
intSotiens for human use excluding da/vsis and oYagnostfcs. 

Ceno tropin™ Pharmacia A Upjohn human short suture in childhm Ax to growth hormone 

somatropifl KaUmaitx^MS growth deficiency (August 1995) 

(rOKA origin) hormone 

for jhjectton 

Ceref* Serono Laboratories sjowth evaluation of the ability of the somatotroph of th* 

human growth Norwett.MA factor pituitary gland to secrete growth hormone 

(December 1990); petfatric growth hormone 
defkiency(QdDber1997) 

Serono laboratories recombinant iertuie infertility (September 1997) 

recombinant human Norwttl, MA fertjtty 
fcllicJe-ftlmuUting hormone 



releasing factor 



(r-FSH) 



Humato| T » 

ineuBn tog 



011% 



iKombintnt 
insulin 



dabetes (June 199^1 



socTiaxrcpin 
CrONA origin) 
for injection 



EQUih/ 

tndimapoUs, tN 



human human growth hormone deficiency in children 

growth (March 19S7) 

hormone 
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Approved Biotechnology 


Drugs and Vaccines 


Protect 
Nam* 


Company 


product 
Catefinry 


Indication 


ftomufin* 
human insulin 
(recombinant 
ONA origin) 


Bi Lilly 

todiwpQlk,1N 


recombinant diabetes (October 1982) 
insulin 


ftfuugui* 

interferon aifacon*! 


Amgen 

Thousand C&cs, CA 


fnterferon 


ireaonenf o/ dvcnk hepatills C viral inflection 
(October 1997) 


toon* A 

interferons^ 
(recornbftwnO 


Schenng^fough 


interferon 


hai/y cell leukemia (June 1 936); genital wtru 
{June 1938); AlDS-reiated Kaposi sarcoma 
(Novwri*r 196*); hepatitis C (February 1991); 
hepatitis 8 duty 1992}; malignant melanoma 
(December 1 995); follicular lymphoma in mpnahn 
with chemotherapy (Novernber 1997) 



£ KoGENata* 

M antihernophfltac 

i I fat' lot 

ljl (recQmbingnO 



Bayer Corporation, clotting 
Pharmaceutical DMsicn factor 
Wtet Htvtn, CT 



treatment of hemophilia A (February 1993) 



Uuidne™ 

sa/gramostim 

IGM-C5F) 



Immune* 
Seatn>,WA 



colony autologous bone marrow transplantation (March 1991); 

stimulating neutropenia resulting from chemotherapy m acuta 
factor myelogenous leukemia (September 19955; allogeneic 

bone roanow transplantation (November 199S): 
penpheral blood progenitor ceO mobilization and 



IsJ MyoSoittt 

I jl rmicbocnab penietate 


Centocor 


MAb 


rnyocardial infarction imaging agent duty 1996) 


Neuroega* 

yj, oprefveJcin 


Genetics institute 
Cambridge, MA 


MAb 


prevention of severe chemofarapywrxfuced 
tfvomcocytopenia (November 1997) 


51 Filgrastim 
'** (rOCSfl 


Amgen 

TTfcatfandCb**, CA 


colony 

stimulating 

factor 


ctemr^arapy^nduced neutropenia (February 19911; 
sutdoepus or allogeneic bone marrow transportation 
Qune 1 994); chronic severe neutropenia 
(December 1994); support peripheral blood 
progenitor cell transplantation (December 1995) 


Noidi tropin* 
soma&nptn 
trDNA origin) 
for injection 


NovoNordtsk 
Pharmaceutical 
Princeton, NJ 


human 
growth 
hormone 


treatment of growth failure in children due to 
inadequate growth hormone secretion (May 19953 


NovaGn»7W0 
70% NPH human 
insulin tsophane 
suspension 
& 30% regular, 
human insulin 
injection 

(rcaoatonxnQHA 
origin) 


Novo Nod is k 
Pharmaceutical 

Princeton, NJ 


racornbinant 

/nsufin 


i/wuKrwfeperider* diabetes mellitu* (July 1 991) 


Lerrte* human 
insulin u'nc 
suspcrwon 
(recombtnamONA 


NovoMontok 
Pharmaceutical* 
Princeton, IS} 


recombinant 

insulin 


insulin-dependant diabata* mallitus (Jury 1991) 



origin) 
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Approved BIOTECHNOLOGY DRUGS AND VACCINES 



Product 

nmm 



NovoBn* N 

NPH, human 
insulin frophane 
suspension 
uw3>mbinantDNA 
origin) 



Nova Nordic 
Pham»cmitical$ 

Princeton* N/ 



recombinarj traulm-dependent diabetes mrilitui (July 1 991) 
insulin 



NovoJrn»R 
regular, human 
insulin injection 
(reconiMnantDNA 
origin) 



Novo Ncrdisk 
fliannaceutfcaU 
Princeton, NJ 



recombinant in^lln-dependent diabetes meithus (July 1991) 
insulin 



Nntrofan* 

somatropfn 
for injection 



Genenttch 

S. San Frzndsca, CA 



human 
growth 



growth failure m chiklrtn due to chronic renal 
insufficiency, growth hormone inadequacy In children 
(March 199*); Turner's syndrome (December 1996k 
growth hormone madec^cy tri adults OPecembef 1997) 

growth faih** « cHUren due to chronic Wtal 



Hi 



NutopinAQ™ 

somatrapin 
(liquid) 

OncoSonl* 
CHOV 
satumomdb 
penoeooe 



Cenentech 

£ 5an fiasco, CA 



human 
growth 
hormone 



insufficiency, growth hormone inadequacy in children 
(December 1995k Turner's syndrome (Decetnher 1996); 
growth hormone inadequacy in adults (December 1997) 



CYTOGEN 
Princeton, Nl 



oioHoaoNg 

OKTO 

mumnronab-CP3 

Protauidri* 

aldesleukin 
(interieukin-2) 



Ortho Bkrtech 

SarfuaN/ 



MAb detection, staging md follow-up of cobrecaJ and 

ovarian cancers (December 1992) 



MAb reversal of acuee kidney transfer* rejection 

(June 1986); reversal of heart and fiw transplant 
rejection gune 1993) 



Chiron 

SmetyvMcCA 



inaerieukin renal ce« tsuoncma (May 1 992k metastatic melanoma 
(January 1998) 



tmehSdnf 

capromab 

pentetatg 



CYTOGEN 
Princeton, HI 



MAb detection, staging and feifow-up of prostate 

adenocarcincma (October 1996) 



Protropm* 
somatrem 
for injection 



Cenentech 

S* S*n Francisco, CA 



human human growth hormone deficiency in children 

growth (October 1985) 



Puhnozyme^ 
domase alpha, 
recombinant 



Cenentech 
S.SanFnndsco,CA 



recombinant cystic fibrosa (December 1993); management of 
DNase advanced cystic f&rosis {December 1996) 



lecombJnatt™ 

antihemophilic 



(rAHF) 



BaMer HeahhcanV 
Hyf and Division 
GcndiltCA 
Genetics Institute 



dotting 
factor 



hemophilia A (December 1 992) 



KCOMSIVAXHB* 
hepatitis 8 vacdne 
(recombinant),, MSO 



Merck 

mtehoaseSQikxiS} 



nscodbinant hepatitis 8 prevention (jury 1986} 
vaccine 



ftefludan m 

lepirudln 
IrONAj 
for injection 



Hoedtft Marion Roussei 
Kw&sGty, MO 



recombinant hepann-induced thrombocytopenia type » 
anticoagulant (March 1998) 
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RJ 



Sees* 




Product 
Cattwv 


Imitation 


tes/wiex* 

becaplermtn 


Ortho-McNeil 
Pharmaceuticals 


growth 
factor 


lower extremity di abetfc neuropathic ulcers 
(December 1957} 


abcbomab 


Ccniocof 
MahcrrvM 

Eli Lilly 

ind*r*polis,tN 


MAfa 


anti-pla»J«t prevention of Hood clots rn the setting of 
rugh-risJc percutaneous tramlummal coronary angioplasty 
(December 1994)? refractory unstable angina when 
percutaneous coronary rntavtrttion « planned 
(November 1997) 


Retrwe™ 

reteplase 


BoehringerMa/viheim 

Centocor 
/Wa/Wn, W 


tissue 

plasminogen 
factor 


treatment of acute myocardial infarction (October 1996) 


Rilaan* 

rinnrimab 


Cenentedi 

SL 5>/> frwdscc, CA 

IDEC Pharmaceuticals 

SanD«gaC4 


MAb 


treatment of relapsed or refractory low-grade or 
feWcufar CD20-posWve B<ell non-Hodgkin's 
lymphoma (November 19971; 


Rofcrwi*-A 

interferon al&-2a, 
rtcocrtfa tnant 


HoflmamvU Roche 

Nudey,NI 


interferon 


hairy ctZ leukemia (June 1 960; A105*elated ICaposTs 
sarcoma (November ism chronic myelogenous 
leukemia (November 1 995); hepatitis C 
(Nov*nberl996> 


Safcen* 

somatroptn 
(rDNAan^n) 


Scrono laboratories 


human 
growth 
hormone 


pediatric growth hormone deficiency (October 1996) 


Strain 1 " 
soma tropin 
(rONA origin) 
lormjeaion 


Serono Laboratory 
Nor**!!, MA 


human 
growth 
hormone 


treatment of AIDS-tssodated cataboiism/wasiing 
(August 1996* pediatric HIV failure to thrive 
(February 1998) 


Veihima* 

nofetumornab 


BoeWngerlngeihcfm 

Ridgcfcki a 
NaoRx 


MAb 


detection of smaJl-cdl lung cancer (August 1996} 


ckiofovir injeafon 


Gltad Sdences 
foster City, CA 


nudeotide 
analogue 


cytomegalovirus retinitis in AIDS patients dune 1996) 


daclizumab 


Hoffmann-la Roche 

Nut!ey,Nl 


MAb 


prevention of acute kidney transplant refection 
(December 1997) 


Theco*e«ofthf$sun^ t 
The information any not be comprehcmrve For more specife information about a particular product contaa the individual 
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Biotechnology Medicines in Development 



NS 



rroouct 


Company 


Product 
Calefoiv _ 


indication 


Development 
Status 


AD439** 
AO.S19 


TanoxBkwysttms 


MAb 


HIV totewn, AIDS 


Phase 11 


AD-439 MAb, 
anti-HJVtoV3 
lOOpofgpl20 

antibody 


Tanox Biosystwrn 
Houston TX 


MAb 


HIV infection. AIDS 


Phase 11 


AI>519MAb, 
•nu*ru» w 
region of Jp120 
protein; neutralizing 
antibody 


Tanox Biosystems 
Houston, TX 


MAb 


HJVkitaicaAIDS 


Phatett 


AifaronlDO* 

interferon afonj 


taerferon Sciences 


interferon 


AiD&nlaftd complex AIDS 


Phase Wl 


Alfcron N 

interferon atta*ft3 


Interferon Sciences 




HN infection 

(see also infectious diseases} 
co-infcaionWMHCV) 


Phase IN 
Phase II 


AlVAC-MM 

12-TMG 

(vCP205) 


P*»tf Mefte* Connawgte 
l/on* ftwce 
virogenedcs 
A/fren^A/V 


vacant 


HJV infection 


Phase U 


A/ftp BjCH^ 


Hemisphere Btophamu 
NewVorfcNY 


interferon 


HJVfntedion 

(see also cancer, infectious diseases, 
other) 


Phase tl 


autologous jen* 
moiSfied 


SyStemix 
fate AkOs CA 


gene therapy 


HIV infection 


Phase l 


hematopoietic 
stem cells 










gene therapy 


edlCenesys 
FasterGty,CA 
Hoechst Marion Roussel 


gene therapy 


HIV infection 


PhiseM 


gp120 
vaccine 


VaxGff) 

iSinfandsoottt 


vaccine 


AIDS 


Phased ~" 


HIV-ITM 
Setrpvtdor n> 

HIV-J H1B err^rt* 
JEUUvirai vtCtOt 


Chiron Vagene 


tene therapy 


asyir*xc*nafcH5Mi 


Phase 11 


HIV vaccine 


Chiron 

fineryvflteG* 


vaccine 


AIDS 


Phase 11 


tnterieuJan*10 
flUO) 


Schorfnf^kxtgh 
Madison, N/ 


intsifeufan 


HIV disease 

(sot also autoimmune, digestive, 
heart neurologic respiratory, skin) 


Phaiel 
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AIDS/HIV Infection and Related Conditions 



P roducf . 




Product 
Category 


Indication 


Development 
Status r 


(SIS 2922 


(So rrWrn3C8unc*i> 
Orlstod, CA 


anrJseny? 


cytomegalovirus retinitis 


Phase hi 


ISIS 13312 


isb Pharmaceuticals 


entisense 


cytomegalovirus retinitis 


Phase I 


UuMne»* 

Sdfgflfliostini 
{GMCSF) 


Immunex 
SeatfkHH 


colony 

stimulating 

factor 


adjuvant to AIDS tho^y, 
HIV Infection, prevention of 
infection in HlVpatierrts 
tee also cancer: 


Phase U 




Newobiologfcal 
Tedmotope5 
Richmond CA 




AIDS dementia complex and 
AJDS*related neuropathic pain 
(see at$o diabetes) 


Phase!! 


MPL« 

vrnnuncmodulanr 


Ribi hnmunoChem 
Hmitton, MT 


vaccine 


AIDS 

tee also infectious diseases) . 


Phase) 


vaccine 










filgrastim 


Arngen 

7nou»nrfOaJ*G* 


colony 
stimulating 


rjwtmemandp^vertkjnoi 
neutropenia n niv papeno 
tee also cancer, respiratory) 


application 

XkHIUUBQ 


Ovtdffif« 

recombinant 

gonadotropin 
(r«hCQ 


A/es-Serono and 
Serono Laboratories 


recombinant 
gonadotropin 


Kaposi s sarcoma, AiL/>-rei<iEra 

hypogonadism 

tee also mfertiflty) 


Dint* IAI 

mese vu 


PEC irtttif !#uJrin*2 


Chiron 

£me/>vr7/e> C4 


interleukift 


HIV infection in combination 
wim Retrovir* 


Phase B 


PMPA 


Glead Sciences 
fosterGty, CA 


nucleotide 
analogue 


HIV infection, AIDS 


Phase!! 


ftreveort™ 
adefovirdipfvosdl 


Ciiead Sciences 
foster Gry,CA 


nucleotide 
analogue 


HIV infection, AIDS 


Phase hi 


PRO 367 


Progenia Phanrtacttiticais 
TinytawT), NY 




HIV infection 


Phase 1 


PRO 542 


Progenies Pharmaceutical 
rafrvfown, NY 




HIV infection 


Phase! 


Prcieutt* 

aldesleukin 
fmierleukin-2) 


Chiron 


interieukin 


HIV infection in combination 
with Retrovir* 
tee alio cancer) 


Phase IHII 


Reraune 

HIV-1 immune jen 


Immune Response Corp, 
CvMxd,CA 


immune* 

based 

therapy 


HIV seropositive 


Phase IU 


nstrovirai vecor 
with 2 riborymes 


Chiron 

Emerywlh CA 


gaene therapy 


HIV infection 


Phase W 



TBC-38 Thenon Biologies vaccine AIDS prevention Phase! 

(vaccinia virus Cambridge. MA 
expressing HIV 

|enes env, fag 
andpal) 
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Autoimmune Disorders 



o 
I* 



m 
m 



ru 



Product 
Name 



Cofft|MW Y_ 



Product 



Indication 



adenosine 
deamiwe- 
transductd 
autologous CD3<+ 
PSCor 

umbilical cmV 
placental Mood 



National Cancer institute 
Setback, MD 



gene therapy 



severe combined 
mirriunofcfcfency 



Phase I 

NCJ T*iai 



adenosine 
deaminase* 
transduced 
Tcdls 


National Cancer Institute 
6tf**da,M0 


gene therapy 


severe combined 
imnuinodefioency 


Phase 1 

NCI TeiAi 




Anergen 

IU<fo>oadGty t CA 


functional 
antigenic* 
immuno- 
therapy 


rheumatoid arthritis 


Phase 1 


AnervaX*" 


Anergcn 

fteiwoodCiry,CA 


peptide 
vaccine 


mCVTiwQNj •ruinus 


Phase!! 


Avakine ni 
chimeric arm-TNF 
antibody 


Centocof 




(see also digestive) 


Phase Ul 


CD40bgand 
antibody* 


Biogen 

Caroori^pMA 


MAS 


hfnu< iivuniifl# fjnomhoptfrjoenie 
purpura 


Phase 8 


CTcnuiournao 


1ft Pf* Pharmaceuticals 
Jiff WrG£Qr W-A 

SmftWCJine Seecham 
FhilxklphfrPA 


MAb 


rheumatoid arthritis 


Phase II 


ConXn™ 

reiaxin 


Connedcs 
P*ioA/ro,CA 


recombinanr 

human 

protein 


scleroderma 


Phase II 


r_L_J 

UIDrO 

tumor necrosis 
faoorfTNFJ 


immunex 
5eaafeWK 

Wyeth-Ayerst Laboratories 
Phtfa^toM 


nsoombmant 

soJuble 

receptor 


rheumatoid arthritis 


Phase III 


hSCI.1 


Alexion PhanrncturicaJs 


MAb 


Ii"pu*, rheumatoid arthritis 


Phase Vil 


IDRM31 
humanized MAb 


IDKPrtarmacoaicals 
San Diego, CA 


MAb 


systemic lupus erythematosus 


Phase 1 


IL-2 fusion protein 
DAB^W 


Seragcn 

Hopkinton, MA 


fusion 
proton 


severe rheumatoid arthritis 
(see also cancer, afcin) 


Phase 1*1 


inter Wu'n-10 
OL-10) 


Scherinfrfloogh 
Mxfocn,NJ 


inlerieukin 


rheumatoid arthritis 

(see also AIDSWV, tfgesti ve, heart, 

neurotoxic respiratory, skin) 


Phased 


IR501 
therapeutic 


Immune Response Corp. 
OrfrfsactO 


vaccine 


rheumatoid arthritis 


Phase II 


vaccine 










ISIS 2302 


!sis Pharmaceuticals 
CxbbxlCA 


antisertse 


rheumatoid arthritis 
(see also tfgestrve, skin, 
tfanspiantation) 


Phase II 
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Autoimmune Disorders 










Company 


ft, t rt 

Pfnoutt 

Category 


Indication 


ptvejopmeni 




MDX-33 


Medentx 

Ana*nd*h,NJ 


MAb 


autoimmune diseases, idiopathic 
thrombocytopenic purpura 


Phase 1 




OffTMOOONE 
OCT4A 


Ortho Biotech 
Kanta**/ 


MAb 


treatment of ClXtttediated 
autoimmune diseases 
(steaito transphntalfon) 


Phase II 




QuadWdae 

irmateoJdft-i 
QUO 


Schering-Plough 
Midhon,Nl 


imerfeukin 


rheumatoid arthnbs 


Phase 1 




SMAlT»An«D3 
HuM291 


Protein Design Labs 
Mouna/nVfew,CA 


MAb 


autoimmune disease* 
tec also transpUnotion) 


Phase) 




Blood Disorders 








3 -T 


Product 
Name 


Company 


Product 
Category 


Indication 


Development 
Status ^ 


jM« 


CPC111 


Cypro* Phannaceuiicab 


cellular 
tfienpy 


sickle cell olseast 
(see also heart) 


Phase If 


0 


FadorVIM 


Tfamkao^**cTh<fapies 
Ctrnoncft, MA 


gent therapy 


hemophilia A 


Phase 1 


.If 

UJ 

E 


GA-EPO 


Hoedut Marie* Roussd 
KxvxQty.MO 
lrwk2ryocic Therapies 
Cisrtbndgt, MA 


erythropoietin 


anemia associated with 
chronic renal faiare 


Phase II 


□ 

HI 


togenate-N 

ffVTtt 


Bayer 


dotting 
factor 


hemophilia A 


Phase Ul 


z - ■:. 

r^l 

•TPS? 

w 


NuvuScyui* 

recombinant factw 
Vila 


Novo Nonfsk 
Pharmaceuticals 
ftfnceiDfl N/ 


dotting 
factor 


treatment of hemophilia M 3 with 
and without anybodies against 
factors VUMX 


DLaia til 

Pftase in 


Opto™ 

recombinant human 

hemoglobin 

M1.1) 


So mitogen 

fl^/dec CO 


recombinant 

human 

hemoglobin 


oxygervcanying agent and 
alternative to red oiooa ceil 
transfusion 


Phase II 








stimulation of red blood cell 
formation 


Phase \ 




Refacto* 

fsconibtnant factor 
vnj 


Genetics Institute 
Cambr^i MA 


dotting 

facto/ 


hemophiruA 


Phase III 




YM-337MAb 


YanunouduUSA 
White Pl2tns, NY 
Protein Deign Ub* 
AfounfiwtWetnCA 


MAb 


platelet aggregation 


Phase: 
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TABLE A 



00 



5 



LJ1 



fy 



Cancsr 


and Related 


Conditions 




Product 
Name 




CatnoQr — 


Indication 


Status r 


131kMNT-1/6 


TedmfcJone 
TuStirtC* 


MAb 


malignant glioma 


Phase 1 


AasMm»> 

ocrn and progenitor 
cell o^amion from 
bone marrow and 
umbilical cord 
□tooa 


AastrornSiosdences 


cellular 
therapy 


cancer immunosuppression^ 
Mood and immune system 
recovery for patients receiving 
ablative chemotherapy 




tntwfcfon 
gamma-lb 


National Cancer institute 
Bcthcs&MD 
Cenentech 
S.S*fift»cucQ.CA 


interferon 


colon, lung, ovarian, prostate 
cancers, melanoma 


Phase II 
NCI T*IM 


AFP-Scsn™ 
technttivflv99m. 
FAb'fojrw* 
(germctil) 


immunomedics 
Morrartatr*W 


MAb 


exzem ol&ease staging of liver 
and germ cell cancels 


Phase II 


allogeneic 
hematopoietic 
stem cell 


SyStemix 
PiIoAJto, CA 


celldtr 
therapy 


advanced leukemia, lymphoma, 
myetoayspusiic syndromes 


Phase! 


AJtovtefo-7 

DNA/ltptd complex 
encoding HLA-87 
antigen 


Vial 

5anDwgct,C4 


gene therapy 


advanced metastatic meianoma, 
norweseaable squamous cefl 
carcinoma of the head and neck 


Phase II 


ALT 

Uutolymphocyte 
therapy) 


Ceflcor 
Ncwtan,MA 
CYTOGEN 
Princeton NJ 


cellular 
therapy 


metastatic renal cell cardnonu 
(kidney cancer) 


Phase in 
completed 


AlVAC-87.1 


National Cancer institute 
8cth*sd*,MD 


gene therapy 


melanoma 


Phase) 

NCI T*»Ai 


ALVAC-CEA-87J 


NattonaJ Cancer Institute 


gene therapy 


advanced adenocarcinomas 


rnase t 

NCI TltfAl 


ALVAC-CEA 


National Cancer lnsriMe 


vaccine 


advanced cancers 


Phase I 

NCI Trial 


AIVAOH-J2 
vaccine 


National Cancer Inahuw 
Bethe&MD 
PastBUfMcrieuxConrwught 
Lyon* fiance 


vaccine 


melanoma 


Phasel 

NCI Tijal 


Ampfigene 


Hemisphere Biophairoa 
Nfe^YoriArY 


interferon 


renal cancer 

(see also AIDS/HIV, infectious 
disease other) 


Phase HI 


anticancer 7-cell 


CeflGenesys 
faster Cty.CA 


gene therapy 


colon cancer 


Phase W 


amwdkxype 
monoclonal 


Npvanis Pharmaceuticals 

E2SttUnovtr,NJ 


MAb 


cancer 


Phase 1 



antibody 
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TABLE A 



Cancer 


and Related 


Conditions 








Product 
Category 


Indication 




anti-TadFv>P£33 
trnrnunotonn 


National Cancer Institute 
Beth&t&MD 


MAbHOXift 


leukemia, lymphoma 


Phase 1 

M C t Tim 


receptor 
MAb 


National Cancer Institute 
BethefrMD 


MAb 


advanced, refractory solid tumors 


Phasel 
NCI Taut 


ami-VECf 
humanized MAb 


Cenemecn 

S. San Fntidsco, CA 


MAb 


cancer 


Phase! 


autologous 

IIQlMIMWWyii 

stem cells for 

lUtologlOUS 

hematopoietic 


SySternix 
ftfoAftaG* 


caUulv 
fterapy 


hematopoietic ^constitution in 
padens with multiple myeloma, 
non-Hodgkin's lymphoma, 
breast cancer 


Phase IAI 


autologous peptide* 
specific activated 
lymphocytes 


National Cancer institute 


cellular 
*erapy 


advanced solid tumors 


Phacel 

NCI TftiAi 


autologous 
transduced CD3*+ 
bone ma now 
and peripheral 


National Cancer Institute 
fectecfcAfP 


gene therapy 


breast cancer, myeloma 


Phase! 

NCI TtiAt 


Avidkin* 

MAb conjugate 


Janssen Fhannaceutica 

firusvi/fe, Atf 

Seanfe, WA 


MAb 


colorectal, lung, prostate cancers 


Phase II 


Avian**" 
CTF-37 


AV! BioPharma 


vaccine 


colorectal, pancreatic cancers 


Phase II 


Atonex* 

interferon beta- 1 A 


giogen 

C^mbridgCf MA 


interferon 


glioma 

(see also neurologic) 


Phase n 


87 tnmrfecttd 
allogeneic 

cell vaccine 


National Cancer Institute 
B«h*d*,MD 


vaccine 


melanoma 


Pfriac** t 

NCI Thai 


BEQ, antiidiotype 
MAb 


tmClone Systems 


vaccine 


melanoma, smalt-coif lung cancer 


Phase! 


Betatron* 

recombinant 
beta inierfcrooOb 


National Cancer Institute 
Bt!hcsd*.MD 
Ber lex Ubcratories 
Waynfc A? 


interferon 


norwroalkelJ lung cancer 
face also neurologic) 


Phase HI 
NCI T*ial 


bispectfic 
antibody 


Chiron 

Emer/viHt. CA 


MAb 


cancer 


Phase t 


C225, antf-EGFR 
chimeric MAb 


ImCJone Systems 


MAb 


epidermal growth factor receptor 
positive cancers 


Phase II 


CampathlH 


LeukoSfte 
dmbftdge/ MA 


MAb 


chronic lymphocytic leukemia 


In clinical 
iriak 
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Product 



Company 



Category 



indication 



Deveiow 
stam*^ 



carcinoen*ryonic National Cancer institute 

atnigenpepfWe-l d«h*di,MD 
vaccine 

CEAdifc™ immunomecSo 

humaotod Morris PtifaM 
anri-CEA antibody 

(hMNH) 



vaccine breast gttWimerfnal tract 
lung cancers 



MAb 



colorectal cancer 



OA-Sew™ Immunometfcs 
*dwrim-99rn- MomsfH*ir*,N} 
arotumomab 



MAb 



extent of disease staging of breast 
cancer 



techn£ttMftv99m- 
artitumoflub 
(lunaj 

CEAVa*** 
antiidiotype 
antibody vaccine 



litmutnomedics 
AtowP!fa&*r0 



MAb extern of disease sugingrf lung 

cancer 



Titan Phannaceuticels 
S.S*n FrandSCO, CA 



vaccine 



colorectal cancar 



ceil therapy 



CynrTherapeutics 
PhjvicWxe*/ 



cellular cancer pain, un&eatabktove)<eved 

therapy by other forms o/pfeatment 



Phase! 

NCt TetAt 



Phase u 



Phase II 



Phase (U 



Phase 11 



Phase ti 
Phase III 



Cewport*" 

(RMP-7) 

and carbopfatm 



Alkerines 
Cambridge. MA 



rrcuntnt pnaRgwt brain luroof 



chemotherapy- 
resistant 
bone marrow 



Ceneti* 



gene therapy treaiment of cancer patients 
rco^gchemothefapy 



Phase W 



chimeric MAb 
14.15 



National Cancer institute 
Bethmd*,MD 



MAb 



melanoma, neuroblastoma 



CM 101 



CirboMed 
Brentwood, TN 



cancer 



PhastS 
NCI Thai 



Phased 



CMA-676 WyeoVAyent laboratories 
FhibdelphiiPA 



MAb relapsed acute myelogenous 

leukemia 



CMM01 



Wyittfv-Ayerfl UhxatDoes 
Philadelphia, M 



MAb 



ovarian cancer 



Phase ll/lll 



Phased 



colon cancer 
cell line 
vaccine 



Immune Response Corp. 
CaHsb*LCA 

SkJneyftnmei Cancer Center 
UnDk&xCA 



vaeone 



colon cancer 



CP-353,774 



051 Pharmaceuticals 
Pfuer 

Nor root NT 



crfuUr 
therapy 



cancer 



CT.2S84 



C*li Therapeutics 



ovarian prostate cancer, 
sarcoma 



cytoslne deaminase 

gem^denoviral 

vector 



CenVec 

RocMlllMD 



gene therapy colon cancer 



Phase 1 



Phase! 



Phase! 



Phase I 



r 
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CANCER 


i Li a D ti i Ten 
AND KclAIcU 


Conditions 




Product 




Product 

C ^rvn 


indication 


Development 
Status 


DA/HUgaimru>.4 

Retroveaor 1 * 
MHq retroviral 
vector 


Quran Viagtne 
Stn Dfeg& CA 


gene therapy 




Phase! 


DA/Hu(garnma).1 5- 
transduced 
autologous tumor 

CCHfttld Into fa u0» 


Chiron Viagene 
San Diego, CA 


gene therapy 


stage iv 

malignant melanoma 


Phasel 


gamma expressing 
tramcbokf 
autologous tumor 

cdUCcambtotioA 
theianv) 




• 


• 




DA/Hu(gamma).15- 

(J otuuuvw 

autologous tumor 

celts; fTAT 


Chiron Viagene 
Sin Diego, CA 


gene therapy 


disseminated 
malignant melanoma 


Phase t 


dantplesrim 


Searle 


growth boor 


mootiizswn 0» penpnw*i 
blood stem crib 


Phase ill 


dendritic cell 


Dendreon 

Mountiin View, CA 


cellular 
therapy 


advanced prostate cancer 


Phase Will 


therapy 


multiple myeloma 


Phase 1 


c/a iipto complex 
tigOCC-QW 


i«racKU www 

Seatfewa 


gene therapy 


breast head and nedc ovarian 
cance*? 


Phase I 


ECF Vision prtffim 




Saragen 


fusion proa* 


norwrnaJkrfl lung cancer 


Phase Ml 


erythropoietin 


National Cancer Institute 
Ortho Biotech 


erythropoietin 


neuroblastoma 


Phase II 
NCI TeiAL 


ERB-33 
immunotoxift 


National Cancer Institute 


fusion protein 


advanced stage solid tumors 


Phase I 

NCI Tkiai 


Swing's sarcoma 
andafveolar 
rhabdomyosarcoma 
peptide vaccine 


Naftntf Cancer institute 


vaccine 


sarcoma 


Phase! 

NCI Thai 


RT3ligand 


National Cancer Institute 
Irnmunex 


growth faciei 


melanoma, renal cell cancer 


Phase 1 

NCI Tjual 


C3139 


Genu 

5an0«ga CA 


antlwst 


cancer 


Phase 1 


gamma interferon 
gene therapy 


Chiron 


gene therapy 


cancer 


Phase 1 



O 
Q 

§«* 

fti 
a 



pi 
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Product 
Name 




gretfoct 




Statu* 


Castimmune 1 " 

ncutraIkingC17 


Aphton 

Woodland. CA 


vaccine 


colorectal, panoeatt stomach 
cancers 

(see also digestive) 


Phase W 


Ccncftx* 
gene vaccine 


Centocor 


vaccine 


colorectal cancer 




gu-3» 


Genetic Therapy 


gene therapy 


flfahlsctnfna multiforme 


Phase 1H 


CM-CSF cellular 
cancer vacant 

V* • wtm*«B*t* 


Povvderj«ctVaccin« 


vaccine 




Phase 1 


CMK 

gangfiandc 
antigen 


Bnstol-Myers Squ*b 
Ainceco^p a$ 
Progenia Pharmaceuticals 
Tarrywvft, AfY 


vacant 


mmmit rm itmwm finlkiwinff SUTffififV 

to femove primary meianoma 


Phase HI 


gpiQO adenovirus 
vaccine 


National Cancer iwdtwe 
Betted*. MD 
Genjymt Molecular 
Oncology 
CxrbodgCt MA 


vacant 


melanoma 


Phase 1 

NCI Teui 


gplOC peptide 
vaccine 


National Cancer taitute 


vaccine 


melanoma 


Phase 1 

NCI TtlAL 


CVAT- 
cancer vaccine 


CeilGenesys 
teserO^G* 


vaccine 


prosutev^canceameiar^ 




HEMmtu 
peptide vaccine 


National Cancer hwritute 
Sahesd^MD 


vaccine 


breast, colorectal, ovarian, 
prosate cancers 


Phase 1 

NCf TttAL 


trastuzttnab 


Genentech 

5. Sin firawdkcir 


MAb 


breast cancer 


Phase IW 
completed 


{anti-HER-2 










HPV16,BandE7 
peptide vaccine 


National Cancer injtmjtt 




cervical cancer 


Phase! 

NC! Thai 


HPV£7iipcpeptide 
vaccine 


National Cancer Institute 
Sdhcs&MD 

Cytd 




cervical cancer 


Phase 1 

NCI TtiAi 


kpv vaccine 


Medimtmmt 
C*itheabu%MD 
fafthKHnt Btcdiam 


vaccine 


cervical cancer 

bee ako infectious diseases) 


rnase i 


HSPPC** 
(autologous 


Antigenic* 
NewYoritNy 


heat shock 
protein 


melanoma, pancreatic 
renal cell cancan 


Phase I 


human growth 
hormont 


TranskaryotlcTherapie* 
CjoiinidgE* MA 


j*r* therapy 


cancer cachexia (muscle wasting) 


Phase! 


IDKMnBS 


(DEC Pharmaceuticals 
SwP/ciaG* 


MAb 


rraJlodgkirf's Ml lymphoma 


Phase W 


IOEC-Y238 


1D6C Pharmaceuticals 


MAb 


norvHodgkJn's B-cell lymphoma 


Phase M 
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Product 
Name 



Company 



Product 

Caicggg 



Indication 



Development 



Leucotroptn 

CM<SF 



Cangene 

Mississwp. Ontario 



colony roobSfcation of peripheral Wood 
stimulating stem ceils in patients with 
factor iqjuvant breast cancer 



Phase lit 



Leofctnt™ 

sargramostira 
(GM-CSF) 



Immunex 



colony pwphyUxii and treatment of application 

Emulating c hcm ot herapy^fafcccd neutropenia, submitted 
factor prophylaxis of chenKKherapy-induced 

neunopeni a in acute myelogenous 

leukemia 

(see also AIDS/MM 



teuvectin 

DNA^pid complex 


vlcal 

Sin Diego, CA 


gene therapy 


prostate cancer, renal ce« carcinoma, 
melanoma, sarcoma 


Phase 1 


LP 2307 


LIOAK Pharmaceuticals 
LtJalkCA 


vaccine 


malignant mdanoma 


Phase Ml 


LR-3001 


Inex Pharmaceuticals 


amisense 


chronic myelogenous leukemia 
in accelerated phase or bias crisis 


Phase! 


IYM-1 


Technician* 
Tusttd CA 


MAb 


lymphoma 


Phase K/Ui 


Lymphoode ' * 
and-CD22 
humanized MAb 


immunomedics 
Morris Pbins,NJ 


MAb 


non-Hodgkm's B<ell lymphoma 


Phase \pl 


LymphoScan VM 

technetium-9$ro- 
bectumomab 


Unrnunomedics 
Morris PitSns, N] 


MAb 


extent of isease staging of 
non-Hodgfcft's B-celJ lymphoma, 
detection of residual disease 
following radfction/cheniotherapy 


Phase M 


MAb 


Glaxo Wei (come 
RsduT/hngkPxkNC 


MAb 


lung, prostate cancers 


Phase il 


MART-1 

adenovirus 

vaccine 


National Cancer Institute 
taheakMD 
Ceazyme Molecular 
Oncology 
Cambridge, MA 


vaccine 


melanoma 


Phase 1 
NCI Taut 


MAKT-1 
melanoma 


National Cancer Institute 
Beth#&MQ 


vaccine 


metastatic melanoma 


Phase 1 

NCI Txiai 


vaccine 










MDRxl'- 


Titan Pharmaceuticals 
S. Sarr Fmdsco, CA 


gene therapy 


enable hijM«* chemotherapy 
with reduced side effeas 


Phase 1 


MDX447 


Medarax 
Amxxtok.M} 


MAb 


head and nxk, renal cancers 


Phase W 


MDX-H210 
bfspeciflcant&ody 


4 i _ J - , 

mCOafT* 

Anr&nckJe, S} 


MAb 


breast, colorectal, kidney, ovarian, 
prostate oncers 


Phase Ml 


Mefadne* 

melanoma 
theracctne 
(therapeutic 
vaccine) 


Ribi trnmunoChem 
Htmikon, MT 


vaccine 


stage IV melanoma wKh interferon 
alpha 


Phase 111 
completed 


Ribi trnmunoChem 

Southwest Oncology Group 
SanAntawoTX 


vaccine 


stage II melanoma in patients with 
r* evidence of disease to pn*** 
recurrence following surgery to 
remove primirydbease 


Phase III 
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Product 

Njigj 



Company 



Product 



rrrydotd prof enitor 
inlObtoyhgoM 



Human Genome Scfeoc* 

*ockvi!te,MD 



inttrltukin dwmopreteoion 



Phase! 



myefooMKterivtd 
idiotypic **ig«n 



National Cancer InstHuC* 
B*th*d>,MD 



vaccine 



nuiitrple myefcma 



Phase I 

NCI TltlAL 



vacant 



NBJPOOT* 

Filgrastim 
(rC-CSH 



Amgen 

77>ou»nt/Oafcs,G4 



colony 

stimulating 

faaof 



icwe myelogenous leukemia application 
(see also AIDS/HIV, respiratory) submitted ' 



PEG-t-asparaginase 



Oncolyw* 



Oncotocr»fR 



OncoSdm* 
CWDV 
$atumomab 
ptndetide 

ONYX-013 



&uon 

Pisat*w?y,HJ 
Rtorw-PoutencRw 

TtiusvilkNi 



fro4ine watmem of acute 
lymphoblastic leukemia WD 
adi* ALL non-Ho4gbVs lymphoma, 
chronic lymphocytic leukemia 



in clinical 
trials 



Tedmlclone 
Justin, CA 



MAb 



malignant gfioma 



CVTOCEN 
Ptinc&on? Nl 



MAb 



maliyianctee 



cytoon 

Ptinctton, N) 



MAb detection, raging and foflc*H*p 

of Ixeast cancer 



OnyxPharmaceudcals 
RtChflkXidlf CA 



oncolytic p53 deficient cancers 
virus therapy ■ 



Phase I 



Phase! 



Phase fl 



Phase VIC 



pS3andftA5 
vaccine 



p53 tumor 
suppressor gene 



Panorex* 

edrecolomab 



peripheral blood 
lymphocytes 
transduced with 
a gone encoding 
a chimeric T-ceil 

2222L 

Proieukirr* 

aldesleukin 
Grtterkukifi-2) 



promegapoletin 



National Cancer Institute 
8ethesda,MD 



vacant 



tumors 



Schering-Plough 
M*dbon,NJ 



gene therapy lung cancer 



solid tumors thai carry the 
pS3 gent mutation or deletion 



Centocor 
Ma/veraPA 



MAb 



adjuvant therapy for post-operative 
colorectal cancer 



National Cancer Institute 
Mmd*,MD 



gene therapy ovarian cancer 



Chiron 

Emeryville, CA 



kiterfeukm acute myelogenous leukemia, 
nofhUodgkm's lymphoma 
(see also AJOS/HM 



Searfe 

Skokm.lL 



growth factor ar§unorvehem«opoie^therar^ 
fclk^ng chemotherapy 



Phase I 

MCI Trial 



Phase II 



Phase in 



Phase I 

NCI Thai 



Phase Mil 



Phase I 



ProsfraC 

recombinant 
vaccinia virus 



Therion Biologies 
C*mbridg*,MA 



vaccine 



prostate cancer 



Phase Ml 
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RA5 5-17 peptide 
vaccine 



National Onarfnstiwe 
Betted*, 



vaccine solid tumors 



iCEA Vacant ProteinSdencw 
recanfai nam Aterfden, CT 

ca<XirtOembryonic 



vaccine breast, colon cancers 



Bebift 

recombinant 
Interferon bea-li 



SerortoUbooiories 
No/weft AM 



colorectal cancer 

bee also infectious diseases, 

neurologic) 



nctvarolkdliung 



recombinant human 

imedeukin-12 

(rhtl.12) 



Genetics Insfouie 
&tnbridf& MA 
WyefttAytr* labaatories 
PhitekbhlirA 



Incerieukm 



{see also initaious diseases) 



Phase) 

NCI Ttut 



Phase I 



Phase Ul 



PhaMl/D 



Phase VH 



w 

si 

o 
in 

|4; 



1 II I I II I Ml ll 

retroviral vector 
v/ith turner necrcsu 



Chiron 

ErrmyvMt.CA 



gent therapy melanoma 



rf^plOO 
(recombinant 
fowlpos virus) 



THerion Biokqpo 



vaccina melanoma 



Phase! 



rf-MAKM 
{recombinant 
fowlpox virus) 



Therion Biologies 



vacdne rnelanoma 



!2Skc49MAb 



Neoprobe 
&M'm.OH 



MAb 



cokxecal cancer 



Rituxan* National Cancer Institute 

riancimab $etteda,A4D 

IOEC f^armactuticals 

Sag Djegg C4 



MAb 



leukemia, lymphoma 



Phase! 



application 
submitted 



Phase » 
NCI Txut 



interferon altV2i, 
recombinant 



Hofaann-La Roche 

Nutky,NJ 



Interferon malignant melanoma adjuvant 



rv-gptoo 
(recombinant 
vaccinia virus) 



Therion Biologies 
Cambridge. MA 



vaccine melanoma 



rV^ART-1 
(recombinant 
vacdnia virus) 



Tberion Bidogia 



vacdne melanoma 



Phase 111 



Phase I 



Phase I 



Seieslm 1 * 
somatropm 
(rDNA origin} 
for injection 



SeronoUboraaories 



human cancer cachexia 

growth (see also other) 



Phase 1/11 



Sgosix* 

recombinant 
imerleukln~6 

WW) 



Ares-Serono and 
5emnoLaboraw«l 

Norvwf/,MA 



inter Itukm beriiatological conditions 

(myeloo^ptoicsyfxlromes, cancer) 



Phase VB 
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Cancer 


and Related 


Conditions 




Product 




Product 


Indication 


Statin 


HUM195 


Mountain View. C4 


MAb 


acute myeloid leukemia 
acute promyelocytic leukemia 

advanced myeloid leukemia 
(withSlsmuth-213) 


Phase ll/U! 
Phase II 
Phase 1 


stem cdl (actor 


Amgen 


stern cell 
(actor 


aojuncc id u tenmnerapy 


application 
submitted 


SU101 


SUCEN 

Redwood Gfc GA 




malignant giiocTw 


Phase III 




receptor 
tyrosine 
kinase 
inhibitor 


prostate cancer 
solid tumors 


Phase II 
Phase VII 


SU5416 


SUCEN 

Rcd»oodGty,CA 


angiogcnesls 
tnhfctor 


sol kj tumors 


Phase I 


7BCCEA 
(vacrimavinjl 

carriftocmbtyeftk: 

antijtn] 


Therfoo Bfofojta 
Cambridge 


vaccine 


rnirawfat *ru4 kiflC glflfgW 

UIRHGLW MH# lUita WPT^-CJ-* 


Phase W 


TCefcHDM 


Coulter CeUylar Therapies 
toon aw 


cellular 
iherapy 


cancer 


Phase WI 


TncfStDpe* 

synthetic 
carbohydrate 
therapeutic 
vaccine 


Biomira 

fiftnonftvi Afcor© 
Chiron 




breast cancer 


Phase n 
completed 


ihfornbopOfCtin 


Genentedt 

5. San fondscD, CA 


erythropoietin 


thrombocytopenia related to cancer 
treatment 


rnase 11 


Thytojen* 

recombinant human 

thyroid-stimuiatinf 

hormone 


Genzyme 




detection and treatment of 
thyroid cancer metastases 


application 
suomineu 


TNT 


-r- -1 : — 1 

TecnnJaone 
Justin, CA 


MAb 


ncwHodgkin's B<*\\ lymphoma 


Phase mil 






soHdtumors t 


Phase! 


TfUr» 

antMcfiotype 
antibody vaccine 


Titan Phamttemtob 
5.5anftayid*co,C4 


vaccine 


breast cancer 


Phased 


Tii(»f» 
anr>idkxype 
antibody vacone 


Titan Pharmaceuticab 


vaccine 


smalt-cell lung cancer, melanoma 


Phase 1 


urate oxidase 
■f/ ecomUnantly* 
producod enzyme) 


Saoefi 

NewYoetNY 


recombinant 
enzyme 


prophylaxis for chemotherapy* 
related hyperoricsmta* treatment 
of cancer-related hyperuricemia 


Phase ill 



r 
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Cancer 


AND RELATEO 


Conditions 




Product 

i\ attic 


r*Aftitfwinv 
vwnfMny 


Product 
Category 


tndkaJon 


DeweJopefwewt 


vaccmia*C£A 

180K0 

vaccine 


National Cancer Institute 
Betted*, MO 
Therion Biologies 


vaccine 


advanced colorectal cancer 


Phase 1 

NCI Thai 


vaiid 

antwdiotype DNA 
vaccine 


Vkal 

SanWejaGA 


vaccine 


0<*]} and mantle nriJ lymphomas 


Phase 1 


Xerecept™ 
human 
corticotropin* 
releasing tear 

thCRF) 


Neurobfokticaf 
Technologies 
Richmond CA 




brain tumor edma 


Phase I) 


Zenapax* 

dadizunub 


Honmann-U Roche 
Nuilcy r N} 
Protein Design labs 
Mountain War, CA 


MAb 


certain blood cancers 

(see also eye, neurologic, skin, 

transplantation) 


Phase » 


D IABETES AND RELATED CONDITIONS 




Product 
Name 


Company 


Product 
Category 


Indication 


Development 

Status r 


Seta tine 

vantferming growth 
factor-beta 2 


Cenzyme Tissue Repair 
QnbckfeMA 


Gf 

factor 


chronic iaberx foot ufcers 


rnase » 


BefcJU-H 

encapsulated 
human bless 


VrvoRx 

Santa Monica, CA 


cellular 
therapy 




Phase I 


SetaRx-f 

encapsulated 
porcine rsieB 


VIvoRx 

Sam* Monk*, CA 


ceOular 
therapy 


insul/ivdependent diabetes 


Phasel 


6etafa-Pr 
encapsulated 
proliferated 
human Wets 


Vivoftx 

Sanfc Moma, CA 


ceHular 
therapy 


insulin-dependent diabetes 


Phase! 


duogen** 
recombinant human 
glucagon 
(protein) 


NovoNorcWc 
Pharmaceuticals 

PlViCttOflf A(f 


recombinant 

human 

protein 


hypoglycemia 
{jeeafeo digestive) 


Phase III 


glucagon 

for injection 
frONA origin) 




recombinant 

human 

protein 


to treat severe hypoglycemic events 
in patients with diabetes and to aid 
in gastrointestinal dia^wtrJc 
procedtfcs 


application 
submitted 


injulirotropin 


Scjos 

Mxmto/n Wew, CA 




type 2 diabetes 


Phase SI 


merrtareine 


NeurobiologJcai 
Technologies 
Riehrmni, CA 




painful diabetfc neuropathy 
tseealsoAlDS/HW 


Phase II 


nerve 

growth &aor 


Cenenttch 

S. San Francisco, CA 


growth 
factor 


dabcdcpeffheraii^uropadiy 


Phase Hi 
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Diabetes and Related Conditions 


Product 
Name 




p«x»ua 

Category 


Indication 


Development 
Status 


pimagedtne 


Alteon 
famsey, NJ 
Genentech 




diabetic progressive fctoWytfaew, 
diabetic end-stage kidney disease 
(see also neurologic) 


rnase ui 


pramlintide 


Amyifa Phamuceutlcals 
S*nDicga,CA 


human 
amylrn 
analog 


improved metabolic control/ 
which includes glucose, weight 
and lipid profiles tn type 1 and 
insulin-using type 2 diabetes 


Phase ID 


rDNA insulin 


Inhale Therapeutic Systems 


recombinant 

Insulin 


diabetes 


Phase ti 


Trovetf™ 


Sensus 
Austin 7X 


human 
growth 
hormone 


daberewdaed illnesses 

/--— .L n ...m A tilt *kf(tiktwi\ 

fsee atso growm asoroersj 


Phase H 


Digestive Disorders 








Product 
Name 




Product 
Catesory 


Indication 


Oerelopoien t 
Status 


AvaJdne w 
chimeric ami-TNF 

antibody 


Centocor 
MarverrvFA 


MAb 


Crohn's disease 
(see also autoimmune) 


application 
submitted 


neutralizing Gl7 
hormone 


Aphton 

VVoocW,C4 


vaccine 


gastroesophageal reflux disease, 
peptic and nonsteroidal 
antHnfiamrnasory drug ulcers 
(see also cancer) 


#M_ lit* 

Phase HI 


Gltxagen™ 

recombinant 
human glucagon 
(protein) 


NovoNOrtUsk 

Pharmaceuticals 
Princeton, NJ 


recombinant 
human 

protein 


gasuointestinaJ motility inhibition 
(see also diabetes) 


Phase 111 


interieukin-10 
HWOi 


Schering-Plough 
MaHscft NJ 


interkokio 


Crohn's dbease, ulcerative colitis 
(see also AIDS/HP/, autoimmune, 
heart, neurologic respiratory, skin) 


Phase II 


ISS2302 


Isis Pharmaceuticals 


arris*** 


Crohn's disease, ulcerative cofitb 
{see also autoimmune, skin, 
transplantation) 


Phase n 


IOP-02 


Genentech 

5. San Francisco, CA 

leubSa 


MAb 


inflammatory bowel disease 


Phase II 


LeuftaSon* 
sufetomab 


Irnrnunoriiftfics 
MomPkim, NJ 


MAb 


inflammatory bow*} disease 
(see also infectious diseases) 


Phase It 


Neumega* 

lecombinanthunuA 
imerleukiivTI 


Genetics foftutt 
QmbrkfaMA 


intexfeukan 


Crohn's disease 


Phase n 


recombinant 
platelet activating 
tacor- 


COS 

BoMlWA 




pancreatitis 

bee also respiratory; 


Phase II 



KetyfiydroUse 
{rPAMW 
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Eye Conditions 



Product 
Name 



Company 



Category Indicafaw 



Development 
Status 



BPf>MA QLTPhdoTSerapeutfcs 



MDX4*A 
immunatown 



age-related macular degencnJtkm 



Medarex 



prevention of secondly cataract 



Phase HI 



Phase HI 
Phase Ml 



Zenapax* 
dadizumab 



Hoffmann-la Roche 

Nutky, NJ 
Protein Design labs 
Mountain View, CA 



MAb 



(m ako cancer, neurologic ddru 
transplantation} 



Cenetk 

Product 



Disorders 



Name 



Company 



Prodnet 
Category 



Indkatkm 



AAVCFTR 
gent therapy 



Targeted Generics 

t WA 



gene therapy 



cystic fibrosis 
face also respiratory) 



DTR/adenoviivs 



Genzyrne 
Cuntfidgttf MA 



gent therapy cystic fibrosis 



envelopment 



Phase! 



Phase! 
Phase I 



III 

5KB5 



FJ 



CFDMipid 
vector 



Cenzymc 



gene therapy cystic fibrosis 



ex vivo stem cehV 
retrovirus veaor 



Georyme 
Cambridge. MA 



gene therapy Caocher's disease 



C*21 34878 



CiaxoWelicome 

RsATria^feftrfcNC 

Megabk* 

BufifagmcCA 



gene therapy cystic fibrosis 



CV-10 



CenVec 
RockvillcMD 



gene therapy Cystic fibrosis 



Phase! 



Phase W 



Phase 1 
Phase a 



HP-3 



MUkhats Laboratory 
BoxfonL MA 



signalling cystic fibrosis 



Netipre*'* 
reconibintnt bvmin 
bactericidal/ 
permeability* 
increasing protein 
WPWU 



XOMA 
Berkeley, CA 



recornbinant cystic fibrosis exKobarions 
human (see also infectious dsww, other) 

protein 



Phase I 



Puhr>oxyitie* 
domase alpha, 
recombinant 



Cenentedi 

$.$m?nmdscD,CA 



recombinant ee dy inierventjon In cyst* fbrais Phase 111 
DNase 



x-giitchosidaseA 



Transkuyotic Therapies 
Cambridge, MA 



enzyme Fabry's disease 



Phase I 
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f 5 ^ 



US 



m 

5 "5? 



Growth 


Disorders 








rivuudi 

Name 




Product 
Category 


indication 


OevctopmeAt 
Status 


pralmcrdifi 
(CPA-743) 


Wyeth-AywsrUbofWdes 

Phitidelphii, PA 


human 
growth 
hormone 


adult growth hormone deficiency 


Phasel 


PmLeate«hCH 


AiksnMK 

Cambridge. MA 

Genentech 

5. San Fnndsco, CA 


human 
growth 
hormone 


growth hormone deficiency 
inchlWfen 


Phase III 


somatraptn 
{fONA origin) 


Serono Laboratories 
Norwe/t AW 


human 
growth 
hormone 


management of adults with growth 
hormone disorder, Intrauterine 
growth retardation in children 
bee also other) 


Phase JH 


Tioveitf* 


Sensus 
Austin,™ 


human 

growth 

* - — * 
nonuonc 


• 

acromegaly 
(see also diabetes) 


Phase II 


Heart Disease 








Product 


Ceawpany 


Product 
Category 


Indication 


Development 
Status 


AcuTecf* 1 
TfrfEm ajpcitide 


Diatide 

Londonderry, NH 


peptide 


detection of carotid thrombus 


Phase fl 


anrj-CD18 


Genentech 

5. Szn FrsnciscD, CA 


MAb 


acute myocardial in&raion 


Phase!! 


«o8yPe«« 

iherapeutic 

Oogenesis 

(VECf) 


CcnVec 
Rockvilk,MD 


gene therapy 


arofovasculardUtait, 
including cardiac artery disease 
and peripheral vascular disease, 
either ai an adjunct or alternative 
to existing surgical approaches 
such as cariac aitery bypass 
grafts and angioplasty 


Phasel 


Binslem™ 


NeoRx 
Seaftie, WA 




reduction of restinosis (vascular 
remodeling) following balloon 
angioplasty 


Phasel 




Centocor 
AttrverrvflA 


MAb 


atherosderodc plaque Imaging 
agent 


Phaser 


Conevin^M 
12D1<tfab 


Gentocor 

AWvtraPA 

Corvas 

JettlXeJO, CA 


MAb 


thiumbolytxc comptfcatioRf of 
perajtaneowtraftshmwral 
coronary angw^jHtsry, coiwwj 
arterial starts, disseminates 
intravascular coagulation 


Phasel 


CPC-111 


CyprosPhamuctuticab 
CMte£C4 


cdlular 
therapy 


coronary bypass surgery 
(see also bkxxO 


Phase n 


factor Vita 
/inhibitors 


Corvas 

Sin Diego, CA 




deep vein thrombosis, pulmonary 
embofisrn, unstable angina, 
myocardial infarction 


Phase! 


FBLAST« 

trafermio 


Seka 

Mowain Vkw f CA 
WyeoVAyeat Laboratories 
PM*^>n7a,PA 


growth 

factor 


peripheral vascular disease, 
coronary artery disease 
(see also neurologic) 


Phase II 
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s 

m 

S 3 



ru 



Product 
Name 




Product 

Catea^L 


Indication 


Development 
Status 


gene therapy 


Celiitenl Therapeutics 

San Diego, CA 


gene therapy 


stable exertional angina 


Phase (fit 


growth tutor 


Chiron 

SmeryvflfeG* 


gfuwin 


rnmnarv arrPfY disease 

WlVWf alia j uixm 


Phasel 


hSCU-SCPV 
(recombinant) 


AladonPhamaceuticais 
Ne#H*vtn, CT 
Enaon 




cardiopulmonary 
hvtmfcagari^ed trriUfttmatJon 
using SCO* technology 


Phase!! 


Hu23F2C 
MAb 


ICOS 


MAb 


myocardial infarction 
(see also newotopc other) 


Phased 


JntcgriHn'*' 
eptifibatide 
(IJhAllapktriet 


COR Therapeutics 

Schering-Plough 
M«teon,NJ 




percutaneous tramhtftmal 
unstable angina 


application 
submitted 


aggregation 




acute myocardial mtoction 


Phase!! 


inter(eultb*lQ 
ni mi 


Sdiering-PfougH 


interfeuldp 


ischemic repeWuson injury 
bee also AIDVHfY, atitrimmune, 
digestive, neurologic, respiratory, skin) 


Phase! 


ianoteplase 


Bristcrf-Myers Squibb 
Function f Nl 


f*A 


acute myocardial infarction 


Phased 


LR-32B0 


lnoc Pharmaceuticals 
VancwwvFC 
Scbwarz Pharma 
M7w?v*eft W 


arrdsense 


cardiovascular restinasis 


Phase 1! 


MHi-FaV 
imaging agent 


American Biogenetic 

Sciences 

BostoaAM 


MAb 


in vivo imaging agent for the 
detection of cardiovascular 
thromboses 


Phase Ml 


MPl*-C 

immunomodulator 


Rfci irnrmjnoCHem 

hkmiltan 0 MT 




pjtvention/amelibratian of 
cardiac ischemia reperfuskw injury 


Phase I! 


Natrecor«fNP 


Sex* 

MounUin View, CA 




acute congestive heart failure 


rnase in 

completed 

application 

rr 

submitted 








cardiovascular pulmonary surgery 


Phase l 


Novas&A* 

argitroban 


Texas Biotechnology 
Houston, TX 




heparirwnduced 
thrombocytopenia 
thrombosis syndrome 


application 
submitted 


ReoPro* 

abcisdmab 


Centocor 
MaAwiPA 


MAb 


unstable angina 
(see also neurologic) 


Phase III 




Eli Lilly 




acute myocardial infarction 


PhaseS 


rhAnttthrofAbtn in 
(reccwnfcfluml 


Cenzyme 
Cambr^AM 




control of blood clotting during 
coronary artery bypass surgery 


Phase 11 
completed 




Cenentech 


tfA 


acute myocardial infarction 


PhastiU 



(second-generation 
t-FA) 



$, Sin francuca CA 
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Pi 

o 



HI 



Product 




Product 
CattfiOfY 


Indication 


Development 
Status 


TP10 


T Cell Sciences 
N<xdhiw,MA 


recombinant 

f t_i 

soluble 
receptor 


heart attack 

(see also respiratory, transplantation) 


Phase I 


VECF 


Cenemech 


growth 
factor 


coronary arwy disease 


rntse 1 


VECFt21 
(vascular 
endotheflai 


Sac* 

Mouram Wew, CA 


growth 
(actor 


cardiovascular disorders 


Phase 1 


Sftratiban 

ocalJIWila 

antagonist 


Centntech 

S. San Francisco, CA 




acute coronary syndrome 


Phase HI 


Infectious Diseases 








Product 
Name 




Product 
<**S2?Z 


Indication 


QeveJopMCftt 


ade/ovir diprvoxil 


Gifead Sciences 
fctffe/CRy,G4 


nucleotide 
analogue 


hepatitis B 


Phase H 


AlfcronNGel* 

interferon atfawtf 


Interferon Sciences 
NewF/urwfcfcN/ 


interferon 


human papillomavirus infections 


Phased 


AifoonN 
Injection* 

* mm ■ nf ■ ■ ■ ■ *uV «1 


Interferon Sciences 
NewBwnswicKNI 


interferon 


chronic hepatitis C infections 
(see also AIDS/HIV) 


Phase IH 



genhai waits 



Ampfijen* 



HemispherxBfophama 
NcwYorKNY 



hepatitis 

(see also AIDSW, 



; other) 



Phase U 



Phase VU 



arid-tumor necrosis 
factor MAb 



Chiron 

f meryW/fe CA 



MAb 



sepus 



Phase mil 



QmpytcbiCter 
vaccine 



An pcx Biologies 

Giitkttsbuf& MO 



cellular traveler's diarrhea 

vaccine {Campyhbacttr infections) 



Phase H 



CM V vaccine 



Chiron 

£fneryv?/fe CA 



vaccine cywmtgakwrui Section 



DTaP vaccine 



Chiron 

Emeryville, CA 



vaccine 



diphtheria, tetanus, 
acrihifar pertussis 



Epstein-Barr virus 
vaccine 



Aviron 

Mountain View, CA 
SmithKEr* Beedum 



recombinant prevention d Epstein- Barr virus 
submit infection (caul* of mononucleosis 

vaccine 



Phase IJ 



Phase III 



Phaxl 



genital herpes 
vaccine 



Glaxo Welcome 
RschTriMngkParkHC 



vaccine 



genital herpes 



Phase! 



t HelicobtcW 
vaccine 



Artec BWogJo 



cdbbr peptic ulcers 

vaccine Wefcobacter pylori infections) 



Phase I 
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iMfEftmus Diseases 


rfOdttd 

Name 


Company 


Product 
Category 


Indication 


uevejoprnfw 
Status r 


hepatitis A 
vaccine 


Chiron 

Emeryville, CA 


vaccine 


hepatitis A 


Phase IS 


hepatitis B DNA 
vaccine 


Powder lea Vaccines 


DMA 
vaccine 


hepatitis 8 prevention 


Phase! 


hepatite 8 vaccine 
(recombinant) 


SmithldineBeeeham 

mbdeiphti.PA 


vaccine 


treatment erf hepatitis B 


Phase U 


herpes simplex 
vacant 


SmhhKline Beecham 


vaccine 


prevention of herpes simplex 
infection 


Phase HI 


HPV vaccine 


MeAmmmt 

GaittxtsbuTg, MD 
SmfthfdineBeecham 


vaccine 


genital wans 
(see also cancer: 


Phase! 


human 

anii-ntpatiris 8 

antibody 

(OST577) 


Protein Design Ubi 
Mounta/n WfH> Ci 


MAb 


liver transplantation due to 
chronic hepatitis B infection 


Phase Wl 
completed 


{ntran e x 
interferon aKa-2b 
(recombinant] 


Schering-Plough 
Midiscn, N) 


interferon 


pediatric hepatitis 8. selectable 
dosing system nor nepaons u 
{see abo cancer! 


application 

SUUHIlUCU 








hepatitis C (PEG4ntron A) 


Phase m 


Jntron^A/ 

interferon alfe*2b 

(reco«binamy 

ribavirin 


Schering-Pfoug^ 
Madison NI 


interferon 


relapsed hepatitis C 

naive hepatitis C (not previously 
treated witn inte^raonj 

hepatitis C (PEC-mtron A/Rebetof) 


application 
submitted 

Phase Iff 
Phase! 


LeukoScan* 
sulesomab 


irnrnunomedlcs 
Morris Pt*JfiS,NJ 


MAb 


diagnosis of osteomyelitis, 
infected prosthesis, appendicitis 
(see also digestive) 


application 
submitted 


Lyme borrtUosit 


Pasteur Merieux Ccnnaujht 
£tWftttaier,/M 


vaccine 


Lyme disease 


Phase III 


Lyme disease 

vacdnc 

(recombinant} 


SmfthtiineBescham 
PhihdtlphbPA 


vaedne 


prevention of Lyme disease 


application 
submitted 


MAK19SF 


Kr^lPhamwceutal 
MLate,NJ 


MAb 


sepsis 


Phaitlll 


MEDM91 
parvovirus 
8 19 vaccine 


Medtmmune 
C*ithcrsburg,MD 


vaccine 


8 19 parvuvirus^nduced 
miscarriages and anemia 


PhaMl 


meningococcus C 
vaccine 


Chiron 


vaccine 


meningococcus C 


Phased 
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Product 


Company 


Product 
Cateftory 




set 1 ™ 


Name 
MPl« 

irrvnunomodulatof 


RibHmrnunodiem 
Ham/ton, MT 


vaccine 


infectious (teases 
(see also AIDS/MV) 


in clinical 
trials 


(25+antijemfof 
adult and pediatric 
applications) 










recombinant human 


XOMA 
SCTKSJtj, \S\ 


recombinant 

human 

protein 


meninfocoecemi* 
(set ate genetic other) 


Phase m 


bactericidal/ 
permeability- 
increasing protein 
irerf-ZlJ 


armbwtfc adjuvant in 
irtra-obdomiral infection* 


Phase » 


Protovtr* 11 
human art i-CMV 


Protein Design labs 
WoufHaM VSew, CA 


MAb 


cytomegalovirus infections in 
bone marrow transplant patient* 


Phase^g^ 


JleWt* ~ 

recombinant 


Serono Laboratoriea 
NotwtUf MA 


interferon 


viral infections 

bee aUo cancer, neurofegfc) 


Phase UAH 


recombinant human 
activated protein C 
(mAPO 


fli Lilly 

Indunipotis. W 


recombinant 

human 

protein 


treatment of severe sepsis 


Phase y 


recombinant human 

iruerletjkio-12 

(rhH-12) 


G&wna Imtituta 
Cimfarx^pc* 

VVyeirUyear Laboratories 


imerievlcin 


infectious disease* 
feetaisocanctri 


Phase Wl 


RotasbiekP" 

rotavirus vaccine, 
live oral/ 
tetravaient 


WyeitvLederie 
Vaccines & Pediatrics 


continuous 
cell lire 
vaccine 


prevention olrataviol 
gastroenteritis in infants 


application 
submitted 


rotavirus 
vaccine 


Virus Research Institute 
CsjnbodgCf MA m 


vaccine 


rotavirus Hi infants 


phi* u 


Savvy** 
QIC 


Biosyn 


microbiode 


infectious ducase 


Phase) 


ienercept 
(TW-reeeptpr 


Hoftnann-La Roche 


recombinant 

soluble 

receptor 


sepdc shod; severe sepsis 

♦ 


Phase 111 
Phastt! 



to'bcogin 



fmeryvjtRe, CA 

Seerie 

Scdka.IL 



pathway 
inWbhOf 
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Infertility 










Product 

Name 




Product 
Category 


Indication 


Development 
Status 




Aefde'- 

gonadotropin 
iwmone«eleasing 
hormone antagonifi 
(ChRHAJ 


Ares-Seronoand 
Serono Laboratories 
Novell, MA 


hormone* 
releasing 
hormone 
antagonist 


tWe infertility 


Phase t 




ConatP* 

recombinant human 

hormone 

(r-FSH) 


Serono Laboratories 
Nome/4 MA 


recombinant 

fertility 

hormone 


nule infertility 


Phase m 


-j 


LhAIH* 

recombinant 
human ieutlnizing 
hormone 

{r-M,H) 


An»-$eroooand 
Serono laboratories 
NontllMA 


recombinant 

fertility 

hormone 


female infcrtitoy^iicular support, 
stimulation of follicular development 


Phase IVIH 


H- 

: 

C 3 


Ov*W« 

recombinant 
human chorionic 
gonadotropin 
(r-hCQ 


Ares-Seronoand 
Serono Laboratories 

Newell MA 


recombinant 
gonadotropin 


female infertility 
(set also AIDS/HIV) 


Phase n 


t U I 

«y 


Neurologic Disorders 






o 


Product 
Name 








Status 


in 


Activase* 
aheplaac 
recombinant 


Cenentech 
S.Si*Frtoti$co,CA 


t-PA 


acute ischemic stroke within 
3 to S hours of symptom onset 


Phase in 


F2 .5 




Anetjen 

Redwood Giy,CA 


functional 
antigenic 
immuno- 
therapy 


multiple sderoiis 


Phase! 




Antegrtn 

nataiizumab 


Athena Neurosdences 


MAb 


routopb id**** fum 


Phase 11 




ATM027 
humanized MAb 


T Cell Sciences 
NeecftaraAW 


MAb 


mulnpte $dero$is 


Phase 1 




Avonoc* 

interferon beta-7a 


Biogen * 

CMiribridgCt MA 


interferon 


secondary, progressive 
multiple sdemais 
(see also cancer) 


Phase III 




Beftsaron* 

recombinant 
interferon bet*-1b 


Biriex Laboratories 

VKyne,N) 

Chiron 


interferon 


chronic progressive multiple sclerosis 
(see also cancer) 


Phase W 




brain-derived 
' waurotfophic factor 
{BONO 


Am^en 

7hot»d09J^CA 
Regenew Pharmaceuticals 

Jvrytwm, NY 


growth 
fador 


amyotrophic iataral sdarosis 


Phase 1 
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Neurologic Disorders 





Company 


£rod«Kt 
Catenary 


ImScaftHt 






!*vnmC Phaffingautfgali 

Cxlsbx},CA 


ctJIubtr 
therapy 


igjume strafes traitfmry* train 

Injury 


rlMSV II 


(antMCAMO MAb) 


Pharmaceuticals 
SbdgtfMd,cr 


MAb 


(see also other) 


Phmtimi 

rnasc Hf'*l 


tratomfo 


Sctos 

Maunato View* CA 
Wyeth-Ayen* Laboratories 
Phit*deIptii*,PA 


growth 


stroke 

bet abo heart) 


Phase IWt 


HU23F2C 
MAb 


ICOS 

Battel WA 


MAb 


nuBupte scjgioks* tscntnwc sntMce 
bee afso heart other) 


Phase II 


irttedeuWMQ 
HU1Q) 


Schering-Pfcugh 
M*dksoa.N) 


- - i i * 


mutepb sclera ii 

(tee alio AlOS/HfV, autoimmune, 

digestive, heart, lespbaawy, skfo) 


Phase 1 


IKZuo 

theaemitic vaccine 


i - S^ - ■ - — - — f^AjgH 

immune Response uOfp. 


vaconQ 


multiple sclerosis 


Phase [ 


LDP-01 


leukoSJte 


MAb 


strata 

C*e also transplantation) 


Phase VB 


MS-TCR 


Cbnnectcs 


vaccine 


multiple sderab 


Phase Ml 


rhlGF-1 


CcphaJon 
Wtef Chester, PA 
Chiron 

Emeryville, CA 


growth 
factor 


amyotrophic lateral sclerosis 
peripheral neuropathies 


submitted 
Phase 21 


NeuroCelt**** 
(cellular 
transplantation 
therapy) 


Diacrin 

CharfatowrtMA 


cefMar 
therapy 


local epilepsy 


Phase! 


{cellular 
therapy) 


Diacrin 

Gwrfestowt, *M 


cellular 
therapy 


Huntington's disease 


Phase! 
completed 


(cellular 

transplantation 

therapy) 


Diacrin 

Genzytnc Tissue Repair * 
Carnbrx^R MA 


cdbiar 
therapy 


Parkinson's disease 


Phase II 


neufOtrophin*3 


Amgen 

Thousand Oafc?,GA 
Rigmroo Pharmaceuticals 


growth 
factor 


erta'c neuropathies 


Phase VI) 


pimagedine 


Alteon 

Geneneech - 
iian/jandscaCA 




oven neuropathy 
(see abo diabetes) 


Phase IU 



prosapdde Mytios Neurasdenoes gwwh neuropathic pain end peripheral Phased 

TX14CA) SanDw^aCA fcdor neuropathy 
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Neurologic Disorders 



Product 
Name 


Company 


Product 
OtVffOrr 


Indication 


^^veJopmtnf 


recombiwm 
imerfeton beta-la 


Serono Laboratories 
iNb/we#A(A 


mtejfaion 


relapsing, itmifti ne, multiple sclerosis; 

transitional multiple sclenxk 

(see also cancer, infectious di*e««) 


application 
submitted 


abdnmab 


Centocor 

Eli Lilly 

IneSstfiapoltS, JW 


MAb 


stroke 

(see also heard 


Phase if 


Sptasnrine** 


Titan Phamuccutfcib 
S. San ftanefceo, C* 


cellular 


Parkinson's disease 


Phase 1 


Zeniptt* 

daclbcumab 


Nutity.NJ 
Protein Design Ubs 
MoofiUin VTtw, O 


MAb 


tropical spastic paraparesis 
{model for multiple scleras) 
(see abo cancer, eye, skin, 
transpJa/iniion) 


Phase VU 



Respiratory Diseases 





Company 


Product 
Category 


Imficao'on 


Ckvefopment 


AAVCFTR 
gene therapy 


Targeted Genetics 


gene therapy 


sknsitit 

(see also genetic) 


Phase 1 


actltoUr pertussis 
vaccine 


Chiron 

£meryvftfe,G4 


vaccine 


pediatnc pertussis 
(whoqpmgcoufW 


application 
submitted 


antMg£ 

humanized MAb 


Cenenrech 
iian/randscaC^ 


MAb 


allergic asthma 


Phase ill 



Novartis Pharmaceuticals allergic rhinitis Phase II 

Tanox Sksysfem* 

Houston, TX 



WfcercanHAO 
Yiccbe 

influenza vaccine 


Protein Sciences 
Mcrkkn,Cr 


vaccine 


prevention o/ influenza 


Phase n 


Influenza vims 
vaccine 

(live, attenuated) 


Aviron 

Mounta/n VJew, CA 


vaccine 


prevention of influenza 


Phase 10 


mterleufcn-4 
receptor 


immunex 
Seattle. WA 


recombinant 

soluble 

receptor 


asthma 


Phase I 


imerieukin-to 
(IL-10) 


Scherin^tough 
Mxfocn.Nl 


interieuldn 


acuta lung injury 

(see also AJC&HJY, autoimmune 

digestive, hea/t, neurologfc jlan) 


Phase! 


lisoiyiiine 


Ctfl Therapeutics 
Sextle, WA 




acme lung injury 
{see also other) 


Phase n 


NaiPOOW» 

Filgrastim 
IrGCSF) 


Amgen 

Thousand Ozkt, CA 


colony 

stimulating 

(actor 


multiloba/ pneumonia, 

pneumonia sepsis 

{see also AIWHJV, cancer) 


Phase 18 
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Ul 



Respiratory Diseases 



Product 
Name 



Company 



Product 
Category 



indication 



OuoM* 

ihCu2r super 
dismutase 

parainfluenza 
typ*-3 vaccine 
(tive,i 
bovine) 



Bie-T«chnolagy General 
Hdin,NJ 



dismutase broAchopufrnonaiy dysplasia 
in premature infant* 



Avium 



infection (oust of croup in Wants) 



PIV vaccine, 
live, attenuated 



Vvyeth-iedeHe 

Vaccina * Pediatrics 



continuous prevention of parainfluenza 
cell line vtnjwnedaedlownap^ 
vaccine disease in infants 



recombinant 
platelet activating 
boor- 

acetyftiydrolast 

(rPAf«AH3 

RSV submit 
vaccine 



RSV vaccine, 
live, attenuated 



Aqtttta Bkapharmaceutfcals 
Hfrcesttf,M * 
IC05 

taneftvVA 



vaccine pneumococcal inteion* m 
theeJd ' 

acute respiratory ctoess syndrome, 
asthma 

(see aiw digestive) 



WyedvUderk 
Vacraies*P«S«to 
PhiUdtfphtiL PA 

WyeAlederie 

Vaccines & Pediatrics 



continuous prevendon of respiratory syncytial 
cell lint virus-mediated lower respiratory 
vaccine tfisease in the elderly and at-risk 
children 



Continuous 
cell line 
vaccine 



r*eventk)n of respiratory sy^^ 
vin^-mediatedlov^rtspifatc^y 
; in infants 



soluble ICAM-1 

mm) 



Boehrtng&lngefiieirn 
Ptumuceottals 
ftidgsMd, CT 



MEDW93 
humanized RSV 
MAb 



Metfimrnune 
Grtfcersbur^MD 



recombinant 

soluble 

receptor 

MAb 



prevention and/or treatment of 
nhirovinjs-mdu^ 



rxevo^tionofrespira^ syncytial 
virus disease 



TP10 



TCefl Sciences 
Needfcarn,M4 



recombinant 

soluble 

r eci y K M 



acute respiratory distress syndrome 
(see also heart transportation) 



truncated ICAM 



Bayer 

B4fhky,CA 



molecule 



rhinovirus^ssodated 
exsceibatJons of asthma 



Development 
Status 



Phase HI 



Phase H 



Phase! 



Phase n 



Phase ll 



Phase R 



Phase J 



Phase II 



application 
submitted 



Phase II 



Phase I 
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C, n.iCADntD< = 


Product 




Prodoct 
Catrpo*Y 


Indication 




Name 

anti-CDlla 
humanized MAb 

<hu1!24) 


Ctntntoeh 

rift J* ^ a. iaJL 

5. San FtancnCD, 
XOMA 


MAb 


moderate to severe psoriasis 


Phase 11 


gamma interferon 


Connetks 
Pak>Afe>,C* 


interferon 


keloids 


Phased 


ICMS 


ICOS 

Bath&Ji, rfn 


MAb 


psoriasis 


Phase 1 


it-2 fusion prottto 


Seragen 


toion 
protein 


moderate to severe psoriasis 
(see also autoimmune, cancer} 


Phase VII 


inter1«jkin»10 
HL.10J 


Schering-Plough 


tnterieukin 


(seTato AlOS/MV, autoimmune, 
tfgeaive, heart neurologic 


Phase 1 


IR502 
therapeutic 


Irnnwe Response Corp. 
Cwtoacta 


vaccine 


psoriasis 


Phase ti 


vaccina 
ISIS 2302 


Isis phannaceudcah 


andsense 


psoriasis 

bee also autoimmune, digestive, 

trantrtfafitation} 


Phase n 


ksratinocyte 
growth faaor-2 
(KGF-2) 


Human Genome Sciences 
*odcW//*A<0 


growth 
boor 


wound heating 
(see also other) 


Phase I 


tFAjnp 


Siogen 


recombinant 

T-cefl 

inhibitor 


psoriasis 


Phase U 


Re^anex 1 * 

beesptemun 
(recornbtnarrt 
human 

pJatcJet-<fcfivtd 
growth factor-a 8) 


Chiron 

Emeryville. CA 
R.W. Johnson 
Pharmaceutical 
Research Institute 


£«20f 


{see also other) 


Phase m 


T4N5 liposome 
Lobon 

T4cndonudeaseV 
encapsulated in 


Applied Genetics 




protection against actinic keratoses 
in patients with xeroderma 
pigmentosa 


Phase m 


liposomes 
TGF*eta3 


OSI Pharmaceuticals 
Unibnd*/*, rvY 


growth 
(actor 


impaired wound hearing 
{see also other) 


Phase n 


transforming 

growth 

frctor-b*3h3 


Novartis flwmaceuticais 
£24 Hanover, Atf 


growth 
factor 


wound healing 


Phase 11 


Zeoapax* 

dadfcumab 


Honmann-la Roche 
Nut/ey.W 
Protein Design Uhi 
Moune»nVjew,C^ 




psoriasis 

bee also cancer, eye, neurologic 
transplantation) 


Phase t/ll 
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Transplantation 



1=* 



m 

% 

pas. 

II! 
m 

sw jj 



product 

Name 



allogeneic 
hematopoietic 



Company 



Product 
Cateftnty 



SyStemix 



cellular correct genetic diseases by inutero 
therapy trarapiartttion of genetically 
unaffected cells from a sibling 
Of patent 

graft versus host disease 



Phase 1 



{A8X-CBU 
CTLMJg 


Fost*rGty,CA 
TbrujJJittix Souibb 
WmraioaM 


recombinant 

soluble 

receptor 


immunosuppression 


Phased 


HSO-Tk 
retroviral vedor 


Genetic Therapy 

SyStemix 
Pa/o^faCA 


gene therapy 


treatment of graft versus host disease 
in allogeneic rjematoprietk: 
Stem Cell transpianiawn 


Phase 1 


HSV-& 


Chiron 

fine/vvr/fcCA 


gene therapy 


graft versus host disease 

in Done marrow uanspwMiiv" 


Phase 1 


3SIS 2302 


tePhajmaaUittb 
Carton CA 


antbense 


renal trin^lant rtjeaton 

(s« aba autoimmune, digestive, skku 


Phase!! 


UJfMJI 


LeufcoSito 


MAb 


Id dney transplantation 
(see also neurologic) 


Phase W 


MEDI-S07 


Medlmmune 


MAb 




Phase 1! 


Ihumanizad 
MAM 


BtoTranspbnr 




aofte tidney transplant rejector 


Phase W 


OKTHOOONE 
OKTU 


Ortho Biotech 


MAb 


pn-vendon of organ transplant 
rejection 

to also autoimmune) 


Phase II 


basifarfmab 
SMART** Anti-CD3 
HuM#1 


NovartJs PhaxmaceKicals 
EtitH*no*r,NJ 


MAb 


transplantation 


application 
submitted 


ProtcSn Design Labs 
Mountaw View, C4 


MAb 


organ transplantation 
(see also autoimmune) 


Phase! 


TWO 


TCel! Serenas 
Ntedhxn, MA 


recombinant 

soluble 

receptor 


transplantation 

bee ebo heart, respiratory) 


Phase VII 


Za»pa*» 

dadccmnab 


HofrmanmU Roche 
Ntfky.Nl 


MAb 


liver transplantation 

(see also cancer, eyt, neurologic, start 


Phase!! 




Protein Oesign Labs 
Mountitfi Vt**. CA 




pediatric kidney transplantation 


Phase I/O 


Zenapax+ 

dacfuumab 
and 

Celled 


HotTmaruvU *oche 
Nutky,NJ 
Protein Design labs 
Mounain View, CA 


MAb 


kidney transplant rejection, 
cydoV^ diminitk)0 


Phase VII 



( 
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Other 



Product 
Nan* 



Company 



Product 
Catejwy 



Indication 



recombinant 
human albumin 



Centcon 

King of Prussia* 



excipient use 



DecapKfmfi 

(recombinant 
human 

platelet-derived 
growth frgof-BB) 



Chiron 

finerywTfcGl 
R.W. Johnson 
Pharmaceutical 
Research Institute 
flatter* rV/ 



growth 
factor 



venous ulcers 
(see also skin) 



Wwn* 

lomatropin 
(rONA origin] 
fcrjnjegion 



SmnoUboratories 
NbrwefcMA 



human 
growth 



Chronic renal failure in children 
(see also jrowthasorders) 



Phase I 



Phase i 




Phases 



W 



Serosfat™ 

somatropin 
(rONA Origin] 
for jnjwCtkw 



Seron* laboratories 
NorwdLMA 



human 
trowth 
hormone 



metabolic conation* 
(see also cancer) 



recombinant 
insulin-like 
growth factor- V 
bmdtngprotcfo»3 

TC««ta3 



Cdtrlx Pharmaceuticals *w* 



OSI Pharmaceuticak 
Uniond>te,NY 



growth 
factor 



oral mucositis 
(see also sldn) 



Phase U 



hrpfracturts, mere acute bum* Phasell 



Phase rt 



Sumy ewmrt««fM«fc «»«»«• 71»irrfofmaionmiyr«b«cw*^^ 

wrtjcubr product, ewoct the individual company <fo*My- . 

PhKMA tejggg »d*m: hflp^rww.phmaJt . 



rnicvvMn«rppMrav « . — — 

Provided as. Public Semce by PhRMA. Founded in 1 958 as the Pharmaceutical fr*™^™ *^*L„ ^ . ^ 
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In one aspect, particular benefit is obtained with this invention when used 
with biopharmaceuticals, which include, for example, any proteins, polypeptides, 
enzymes, immunoglobulins, polynucleic acids, and plasmids or other biopolymers. 
Specific examples of biopharmaceuticals to be included in the crystal formulations 
5 of the present invention include the following: insulin, glucagon, Glucagon-Like 
Peptide- 1 (7-37)OH (GLP-1), human growth hormone, leptin, follicle-stimulating 
hormone (FSH), ribozyme, and analogs thereof . 

The API's useful with the present invention include those which 
themselves may form crystalline products, as well as those which do not. By way 

10 of example, any proteins can be prepared as microcrystalline suspension products, 
but the results have frequently been unsatisfactory using existing technology. 
However, inclusion of these biomolecules into a host crystal system in accordance 
with the present invention overcomes this limitation on crystallization. The 
invention further finds utility even with API's that are readily crystallized, such as 

15 insulin. The incorporation of such API's into a single crystal lattice can be used to 
enhance stability or provide means of delivery that have different characteristics. 
Solvents for preparation of the saturated and supersaturated crystal lattice 
component include, but are not limited to, water, alcohols (e.g., ethanol, 
isopropanol), other organic solvents, acids, bases, and buffers. 

20 The crystals of the present invention are prepared to have a predetermined 

amount of active pharmaceutical ingredient. The desired amount of active 
pharmaceutical ingredient will depend on typical considerations, such as the 
effective amount of API used for administering to a patient. The concentration of 
API in the crystal is controlled, such as by previously described means, to yield 

25 crystals which are readily used in preparing pharmaceutical formulations for 

administration. The active pharmaceutical ingredient can be incorporated into the 
crystals at any of a wide variety of molar or weight percentages. Preferred 
percentages can be easily selected by a skilled artisan taking into account the usual 
considerations for later formulation of the desired pharmaceutical compositions, 

30 depending on the application, route of delivery, and desired pharmacological 
profile. Preferred percentages include, for example, concentrations of 0.01 - 1 
weight percent. As used herein, all weight percentages are given as the percent 
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based on the weight of the crystal including the crystal lattice component, the 
; active pharmaceutical ingredient and any other components included within the 
crystals, unless stated otherwise. 

The crystals may be prepared at varying size distributions, similarly 
5 depending on the subsequent formulating to be done with the crystals, or on crystal 
growth parameters. The crystals may be harvested and then sorted directly to 
desired size ranges, or may first be processed, such as by grinding or milling, and 
then sorted such as by sieving. As will be appreciated, a desired amount of active 
pharmaceutical ingredient may be obtained simply by obtaining a determined 

10 weight of crystals containing the active pharmaceutical ingredient at a known 

weight concentration. The useful size or weight range of the crystals of the present 
invention accordingly varies widely, depending on such factors as the inclusion 
level of the active pharmaceutical ingredient, the dosage amount for the active 
pharmaceutical ingredient, and the method of delivery of the crystals. By way of 

15 example, suitable crystals may have an average size distribution of 1 |im to 1 mm . 

The crystals of the present invention will typically be used in a formulation 
comprising a large number of crystals. It is a feature of the present invention that 
the active pharmaceutical ingredient is included within the crystal lattice 
component in a predictable, oriented fashion. This leads to a uniform 

20 concentration of the active pharmaceutical ingredient as a molar, and therefore 
weight, percentage of the crystals. In one aspect of the present invention, there is 
provided a composition of crystals having a substantially uniform weight 
concentration of active pharmaceutical ingredient as between crystals. The term 
"substantially uniform weight concentration" refers to the fact that the weight 

25 concentration of active pharmaceutical ingredient in the various crystals is 

sufficiently uniform that an acceptably accurate weight of active pharmaceutical 
ingredient can be obtained based on the weight of the crystals and the average 
concentration of active pharmaceutical ingredient in such crystals. In one 
preferred embodiment, there is provided a composition of crystals in which the size 

30 distribution of active pharmaceutical ingredient does not vary between crystals by 
more than about 20 percent. However, alternate embodiments may be equally 
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useful, including mixtures of different size crystals. A desired quantity of active 
' pharmaceutical ingredient is then accurately obtained by measuring a weight 
amount of crystals which, given the concentration of active pharmaceutical 
ingredient, yields the selected weight of active pharmaceutical ingredient. 
5 The crystals and included API's are useful in the crystal form for both the 

stabilization and storage of the API and for the administration of the API to a 
patient. As used herein, it will be appreciated that the term patient refers to either 
humans or non-humans, depending on the nature of the active pharmaceutical 
ingredient. The crystals may be used as such, and in one aspect of the present 

10 invention the crystals consist essentially of simply the crystal lattice component 
and the API Alternatively, the crystals include the crystal lattice component and 
the API in combination with other pharmaceutically-acceptable adjuvants also 
contained within the crystals. 

The crystals of the present invention are preferably formulated as 

15 pharmaceutical materials for ultimate delivery in solid or liquid form. In such 
applications, the crystals are typically formulated with common, compatible, 
pharmaceutically-acceptable adjuvants, such as excipients, diluents, carriers or 
mixtures thereof. For purposes herein, the term "pharmaceutically-acceptable" 
refers in this context to the excipients, diluents or carriers, as well as coatings or 

20 other components referred to elsewhere, being compatible with the other 
ingredients of the formulation and not deleterious to the recipient thereof. 

Examples of excipients, diluents, and carriers that are suitable for such 
dosage forms are well known in the art, and include the following: suspension 
additives such as tonicity modifiers, buffers, precipitants, and preservatives; fillers 

25 and extenders such as starch, lactose, dextrose, sucrose, sorbitol, mannitol, and 
silicic derivatives; binding agents such as carboxymethyl cellulose and other 
cellulose derivatives, alginates, gelatin, and polyvinyl pyrrolidone; moisturizing 
agents such as glycerol; disintegrating agents such as calcium carbonate and 
sodium bicarbonate; agents for retarding dissolution such as paraffin; resorption 

30 accelerators such as quaternary ammonium compounds; surface active agents such 
as cetyl alcohol and glycerol monostearate; adsorptive carriers such as kaolin and 
bentonite; and lubricants such as talc, calcium and magnesium stearate, and solid 
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polyethyl glycols. Additionally, the adjuvant may comprise crystals of the crystal 
\ lattice component that are prepared without the included API. 

The crystals may be coated to achieve various effects. In one approach, the 
crystals are coated with the same crystal lattice component which forms the 
5 underlying crystal, but without the included API. This assures that the coating and 
the underlying crystal have compatibility. The coating is then applied at a 
thickness which provides the desired effect, such as further protection of the active 
pharmaceutical ingredient, bulking of the crystal for handling, and/or effecting a 
sustained or delayed release of the active pharmaceutical ingredient. Alternatively, 

10 the same effects can be accomplished by coating the crystals with other compatible 
coating compositions, such as those which are well known in the pharmaceutical 
coating art. The crystals can also be coated so as to release the active 
pharmaceutical ingredient only or preferably in a particular part of the intestinal 
tract or other route of administration, possibly over a period of time. This is 

15 accomplished, in known fashion, using coatings, envelopes, and protective 
matrices made, for example, from polymeric substances or waxes. 

It is a feature of one aspect of the present invention that the crystals and 
included API's may be packaged and administered to patients in discrete 
pharmaceutical dosage forms. The crystals may be used as such in solid form, or 

20 may be formulated into liquid solutions or suspensions prior to use. The 

compositions may accordingly be administered by various routes, for example, by 
the oral, rectal, vaginal, ocular, buccal, nasal, pulmonary, iontophoretic, topical or 
parenteral routes. Such compositions form part of the present invention and are 
prepared in manners well known in the pharmaceutical art. 

25 The API's of the present invention are effective over a varied dosage range. 

Such dosages are readily accommodated by the present invention by permitting 
various sizes of crystals, concentrations of API, etc. It will be understood that the 
amount administered will be determined in light of the relevant circumstances, 
including the condition to be treated, the choice of API to be administered, the size 

30 of the patient being treated, and the chosen route of administration. Therefore, 
specific dosage ranges will differ accordingly, and are not limiting of the scope of 
the invention in any way. 
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The compositions are formulated in one embodiment as a unit dosage form. 
* The term "unit dosage form" refers to physically discrete units, such as tablets, 
capsules, and suspensions in vials or cartridge/pen systems suitable as unitary 
dosages, particularly as unitary daily dosages. Each discrete unit contains a 
5 predetermined quantity of active pharmaceutical material calculated to produce the 
desired effect, e.g., a prophylactic or therapeutic effect. The amount of active 
pharmaceutical ingredient contained in a given dosage unit can be varied 
depending on the manner of delivering the crystals. For example, a single dosage 
unit in tablet form may contain 1/4, 1/3, 1/2 or 1 times the unit dose for the active 

10 pharmaceutical ingredient, according to which 1 to 4 tablets would be administered 
to achieve a unit dose of the active pharmaceutical ingredient. 

Therefore, in one aspect of the present invention, there is provided a 
pharmaceutical product in dosage form comprising a pharmaceutical delivery unit 
including a dosage amount of active pharmaceutical ingredient. The API is 

15 contained within the crystal lattice component, and a sufficient amount of crystals , . 
is included within the delivery unit to constitute the dosage amount of the API. It 
will be appreciated that the dosage amount of pharmaceutical may be obtained by 
provision of one or more crystals of the present invention. One form of the 
product consists essentially of a dosage amount of the crystals. In an alternative 

20 form, the pharmaceutical product consists of the dosage amount of the crystals. 

The ultimate delivery forms may include, for example, tablets, soft and 
hard gelatin capsules, pellets, granules, marumes, lozenges, sachets, cachets, 
elixirs, suspensions, ointments, suppositories, injection solutions and suspensions, 
nonpareils, spheres and sterile packaged powders. The crystals may be coated or 

25 uncoated, and may be combined with various pharmaceutical adjuvants, including 
excipients, diluents and carriers, as already described. One preferred form of the 
pharmaceutical product consists essentially of the crystals, and an alternate form 
consists of the crystals and the pharmaceutically-acceptable adjuvants. The 
delivery forms are prepared by conventional techniques such as disclosed in 

30 Remington's Pharmaceutical Sciences, 19th Edition, Mack Publishing Company, 
Easton, PA (1995), which is incorporated herein by reference, or other treatises 
available to the skilled artisan. 
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Compressed tablets, for example, are prepared by well-known means which 
' are conventional in the art. The tablets may be prepared by wet or dry granulation 
methods or by direct compression, and may be produced by any of a wide variety 
of tabletting machines. Tablet formulations usually incorporate diluents, binders, 
5 lubricants and disintegrators, as well as the crystals with included API's. Typical 
diluents include, for example, various types of starch, lactose, mannitol, kaolin, 
calcium phosphate or sulfate, inorganic salts such as sodium chloride, and 
powdered sugar. Powdered cellulose derivatives are also useful. Typical tablet 
binders are substances such as starch, gelatin, and sugars such as lactose, fructose, 

10 glucose and the like. Natural and synthetic gums are also convenient, including 
acacia, alginates, methylcellulose, polyvinylpyrrolidine and the like. Polyethylene 
glycol, ethylcellulose and waxes can also serve as binders. 

Certain solid pharmaceutical dosage forms of the present invention, most 
notably tablets, may be coated in conventional fashion with a wide variety of 

15 materials utilizing various processes. Typically, the products of the present 
invention may be sugar coated or film coated in accordance with well-known 
techniques. The coatings serve an aesthetic purpose as well as a practical one. 
Coatings can mask an unpleasant taste or odor, can increase ease of ingestion by 
the patient, and can serve to improve the ultimate appearance of the dosage form. 

20 Similarly, coatings can protect the product from the effects of air, moisture and 
light, can improve product identification, and can facilitate handling in packaging 
and fill lines during manufacture. 

Various adjuvants may be included in the coating formulations as is well 
known in the art. These include, for example, permeability enhancers, plasticizers, 

25 antitacking agents and the like. A discussion of coating techniques and adjuvants 
is presented in United States Patent No. 5,015,480, issued to Childers et al. on May 
14, 1991, the pertinent portions of which are hereby incorporated herein by 
reference. Further information pertinent to coating processes and equipment may 
be obtained from Remington's Pharmaceutical Sciences, supra. 

30 Tablets are often coated with sugar as a flavorant and sealant, or with film- 

forming protecting agents to modify the dissolution properties of the tablet. The 
compounds may also be formulated as chewable tablets by using large amounts of 
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pleasant-tasting substances such as mannitol in the formulation, as is now well- 
established practice. Instantly dissolving tablet-like formulations are also now 
frequently used to assure that the subject consumes the dosage form, and to avoid 
the difficulty in swallowing solid objects that bothers some subjects. 
5 A lubricant is used in a tablet formulation to prevent the tablet and punches 

from sticking in the die of the tabletting machine. The lubricant is chosen from 
such slippery solids as talc, magnesium and calcium stearate, stearic acid and 
hydrogenated vegetable oils. 

Tablet disintegrators are substances which swell when wetted to break up 

10 the tablet and release the crystals. They include starches, clays, celluloses, algins 
and gums. More particularly, corn and potato starches, methylcellulose, agar, 
bentonite, wood cellulose, powdered natural sponge, cation-exchange resins, 
alginic acid, guar gum, citrus pulp and carboxymethylcellulose, for example, may 
be used, as well as sodium lauryl sulfate. 

15 Enteric formulations are used to protect crystals and the included API's 

from the strongly acidic contents of the stomach. Such formulations are created by 
coating a solid dosage form with a film of a polymer which is insoluble in acidic 
environments, and soluble in basic environments. Exemplary films are cellulose 
acetate phthalate, polyvinyl acetate phthalate, hydroxypropyl methylcellulose 

20 phthalate and hydroxypropyl methylcellulose acetate succinate. 

The crystals with included API's may similarly be formulated into capsules 
for administration. Such capsules are prepared utilizing conventional 
encapsulating methods. A general method of manufacture involves preparing the 
crystals for use in capsules, such as by milling the crystals to a suitable size. The 

25 crystals are blended with desired excipients, diluents or carriers, and the resulting 
mixture is filled into suitably-sized capsules, typically hard gelatin capsules, using 
conventional capsule-filling machines. The usual diluents include inert powdered 
substances such as starch of many different kinds, powdered cellulose, especially 
crystalline and microcrystalline cellulose, sugars such as fructose, mannitol and 

30 sucrose, grain flours and similar edible powders. 

When it is desired to administer the crystal formulations as a suppository, 
the usual bases may be used. Cocoa butter is a traditional suppository base, which 
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may be modified by addition of waxes to raise its melting point slightly. Water- 
' miscible suppository bases comprising, particularly, polyethylene glycols of 
various molecular weights are also in wide use. 

The crystals can also be similarly formulated as elixirs or suspensions for 
5 convenient oral administration or for parenteral administration, for instance by 
intramuscular, subcutaneous or intravenous routes. 

The inventive crystals enable the design of sustained-release formulations 
based upon various factors to yield both the desired amount of active 
pharmaceutical ingredient and the desired pharmacokinetic profile for delivery of 

10 the active pharmaceutical ingredient. Selectively incorporating the active 

pharmaceutical ingredient into the crystal lattice, e.g., into a specific crystal growth 
sector, modulates the release profiles and can therefore be used to effect desired 
pharmacological properties. The choice of the crystal component and the process 
used to grow the crystals of excipient host and guest active pharmaceutical 

15 ingredient can be selected and/or modified to adjust parameters such as the 

delivery rate of the active pharmaceutical ingredient upon use of the formulation. 
The active pharmaceutical ingredient is incorporated into the crystal matrix at a 
selected rate, typically as only a small weight percentage of the overall crystal. 
This permits moderate and uniform rates of release. 

20 Various approaches may be used to accomplish a delayed or sustained 

release of active pharmaceutical ingredient from the crystals. In a typical 
application the crystals of the desired size are combined with a compatible 
preservative and the mixture is injected subcutaneously or surgically implanted to 
provide a prolonged payout as the crystals dissolve as a result of contact with the 

25 surrounding body tissue and fluid. In one approach, the concentration of the active 
pharmaceutical ingredient in the crystals is reduced in order to effect a sustained 
release over time. Alternatively, larger crystals may be used to provide for more 
prolonged payout of the active pharmaceutical ingredient. In another approach, 
coatings on the crystals are used to affect the rate of release of the active 

30 pharmaceutical ingredient. Such coatings may comprise the same crystal lattice 
component but without the included active pharmaceutical ingredient, as well as 
other coating compositions useful for this purpose. 
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In the alternative, the crystals of the present invention can be used to isolate 
' and/or store the active pharmaceutical ingredient for later reconstitution into 
solution. The crystals may be stored for extended periods of time prior to 
reconstitution in view of the added stability accorded the API's by the 
5 encompassing crystal lattice component. The crystals are then combined with 
pharmaceutically-acceptable excipients, diluents or carriers to prepare the solutions 
for subsequent administration. The crystals are readily dissolved or suspended in 
appropriate diluents, which may be selected, for example, from the list previously 
provided with regard to diluents used to initially prepare the crystals. 

10 Such solutions of dissolved crystals provide the active pharmaceutical 

ingredient free of the previously encompassing crystal lattice component. The 
solutions are useful, for example, for oral administration, parenteral use, or as 
suppositories. For parenteral administration, for example, the crystals may be 
formulated in a pharmaceutically-acceptable diluent such as physiological saline 

15 (0.9%), 5% dextrose, Ringer's solution, and the like, along with other additives to 
reduce the solubility of the crystals in suspension. 

The resulting pharmaceutical formulations provide an active 
pharmaceutical ingredient which is included within the host crystal and has 
enhanced stability and shelf-life. The present invention therefore satisfies the 

20 desire to provide certain pharmaceuticals having an acceptable, room-temperature 
shelf-life. Depending on the circumstances, particularly the API involved, the 
desired shelf-life can be as little as one month, or may be at least one year, two 
years or more. The pharmaceutical molecules are generally isolated from one 
another and from the environment by the surrounding crystal lattice. The 

25 containment of the API in the solid crystal lattice also fixes the conformational 

orientation. This eliminates most of the potential degradation mechanisms, such as 
polymerization, oxidation, deamidation and proteolysis, that could otherwise 
reduce the stability of the pharmaceutical. 

Methods demonstrating stability include but are not limited to high- 

30 performance liquid chromatography for purity and potency, FT-IR for secondary 
structure, in-vitro and in-vivo bioassays, and pharmacokinetic profiles. 
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The crystals of the present invention are readily prepared and are useful in 
; containing the included API in an isolated, oriented position within the lattice. The 
utility of the present invention is demonstrated in the following examples, which 
are illustrative in nature, and are not to be considered limiting of the scope of the 
5 present invention. 

Example 1 

To demonstrate the potential kinetic stabilization of proteins, green 
fluorescent protein (GFP) was incorporated into deionized a-lactose monohydrate. 
GFP was selected because it is known to fluoresce only in its native conformation. 

10 Upon denaturation, the interior of the (5-barrel of the molecule is exposed and the 
fluorescence of the p-hydroxybenzyhdeneimidazolinone chromophore is rapidly 
quenched. Typical crystal growth conditions involved the addition of 8 volumes of 
an approximately 1 mg/mL (approximately 37 pmole) solution of GFP in 10 mM 
tris-HCl, pH8 and 10 mM EDTA to 100 volumes of a supersaturated aqueous 

15 solution (approximately 1 . 15 M) of deionized a-lactose monohydrate. The mixed 
solution was allowed to stand for 3-4 days at room temperature in a 24-well plate. 
Crystals were harvested between 1-3 days and displayed a hatchet morphology as 
shown in Figure 1 with a broad base (010) further bounded by { 100}, { 1 10}, { 1- 
10}, and {0-11}. Small (0-10) and {1-50} faces are also occasionally present. 

20 When illuminated with a long wavelength UV lamp, the crystals exhibited a bright 
green fluorescence localized within a sharply defined pyramid corresponding to the 
(010) growth sector. This indicates that GFP is selectively recognized and 
overgrown by the (010) face in preference to the others. More importantly, it is 
evidence that the GFP is in its native conformation. The level of GFP to lactose is 

25 approximately 0.008% (w/w). 

GFP fluorescence intensity was measured as a function of time and 
temperature in three environments: saturated aqueous a-lactose solution, 
lyophilized a-lactose, and crystalline a-lactose monohydrate. As shown in Figure 
2, both the solution and lyophilized preparations lost nearly half of the 

30 fluorescence intensity at 333°K within one hour. The crystal showed no change at 
333°Koreven343°K. 
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Example 2 

To investigate the potential for incorporation of a biopharmaceutical into 
crystals of biocompatible excipients, studies were conducted using rhodamine- 
labeled glandular glucagon and lactose. As in the previous studies, the rhodamine 
5 label was used to facilitate the visualization of glucagon in the host crystals. 
Typical crystal growth conditions involved the addition of 5 volumes of a 
supersaturated solution of deionized ct-lactose monohydrate to 1 volume of an 
approximately 1.5 mg/mL (approximately 300 to 400 (imole) of rhodamine-labeled 
glucagon in purified water. The mixed solution was allowed to stand at room 

10 temperature in a 24-well plate. Crystals were harvested between 1-3 days and 
displayed a hatchet morphology with a broad base. With the rhodamine label, 
glucagon inclusion was visible in the crystals as a well-defined pyramid 
corresponding to the (010) growth sector. The level of inclusion was determined 
to be approximately 0.1% (w/w). 

15 In-vitro dissolution experiments were performed on the glucagon/lactose 

crystals to evaluate potential for in-vivo, sustained-release pharmacokinetics. The 
release of rhodamine-labeled glucagon into solution was followed by fluorescence 
spectroscopy. In a typical experiment, 1-2 crystals were added to 100 microliters 
of phophate buffered saline solution at room temperature and the increase in 

20 fluorescence of the solution was monitored over time. The release of glucagon 
from the dissolving crystals was generally complete after 24-48 hours depending 
on crystal size and was linear until the last few hours of dissolution. Additional 
details are contained in the article entitled "Stabilization of Proteins in Single 
Crystal Hosts: Green Fluorescent Protein and a-Lactose Monohydrate," M. 

25 Kurimoto, P. Subramony, R. Gurney, S. Lovell, J.A. Chmielewski, B. Kahr, J. Am. 
Chem. Soc. 1999, 121, 6952-6953, which article is hereby incorporated herein by 
reference. 

Example 3 

To demonstrate the universality of this technology for incorporation of a 
30 diversity of biopharmaceuticals into crystals of biocompatible excipients, studies 
were conducted using biosynthetic human insulin and insulin analogs, 
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V8-GLP-l(7-37)OH, a glucagon-like insulinotropic peptide- 1 analog, exendin, and 
; human growth hormone in deionized a-lactose monohydrate or phthalic acid. 
Information regarding V8-GLP is available in United States Patent No. 5,705,483, 
issued to Galloway and Hoffman on January 6, 1998, which patent is hereby 
5 incorporated herein in its entirety. For information regarding exendin, see, e.g., R. 
Goke, H.C Fehmann, T. Linn, HL Schmidt, M. Krause, J. Eng, B. Goke, "Exendin- 
4 is a High Potency Agonist and Truncated Exendin-(9-39)-amide an Antagonist at 
the Glucagon-like Peptide l-(7-36)-amide Receptor of Insulin-secreting Beta- 
cells," J. Biol. Chem. 1993, Sep 15, 268(26), pp. 19650-5, which reference is 

10 hereby incorporated herein in its entirety. 

Typical crystal growth conditions involved the addition of 1 volume of an 
approximately 10 mg/mL rhodamine- or Texas red-labeled peptide or protein in 
0.1M phosphate-buffered saline solution (PBS, pH7.4) to 10 volumes of a 
supersaturated a-lactose solution or phthalic acid solution. Supersaturated 

15 solutions of purified a-lactose were obtained by adding 0.41 grams of a-lactose to 
1 mL of purified water, allowing to dissolve in a 50-70°C water bath, and cooling 
to room temperature. Supersaturated solutions of phthalic acid were prepared by 
adding 0.05 grams of phthalic acid to 1 mL of either 70/30 (v/v) water/acetonitrile 
or 90/10 water/ethanol, allowing to dissolve in a 50-70°C water bath, and cooling 

20 to room temperature. Larger volumes of supersaturated solutions are obtained by 
using the same solute-to-solvent ratio. 

The solutions of labeled peptide or protein with the supersaturated a- 
lactose or phthalic acid were mixed by swirling, transferred to a 24-well 
crystallization plate or other suitable glass or polypropylene container, and allowed 

25 to stand at room temperature. Crystals were harvested in 4-5 days and rinsed with 
hexanes, ethanol, or methanol All preparations yielded crystals with dye-labeled 
protein inclusions as determined by microscopic examination using an Olympus 
SZ-40 microscope with a CCD vision camera. 

The shape of the crystals formed was dependent on the solvent system used 

30 for the phthalic acid. The crystals formed with phthalic acid in water/ethanol were 
long, petal-shaped clusters. The crystals formed with water/ethanol were smaller 
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and rhombic. Crystals of labeled-insulin/lactose were dissolved in PBS and 
' analyzed by HPLC The level of insulin inclusion was determined to be 
approximately 0.1%. This process is scalable from 100 |iL to several liters. The 
larger volume crystallizations were performed using glass beakers, or other 
5 appropriate large containers, covered with watch glasses. 

Using the same process, unlabeled insulin and exendin have also been 
incorporated into cx-lactose monohydrate and phthalic acid crystals. Upon 
dissolution of the crystals with 0.01N HC1, purified water and/or methanol, the 
level of peptide included in these hosts was determined by analysis of the sample 

10 solutions with an HPLC system in the flow-injection analysis mode using a 
chemiluminescent nitrogen-specific detector (CLND). The level of peptide 
inclusions ranged from approximately 0.1% to 10% (w/w). These data 
demonstrate that the level of inclusion can be manipulated by appropriate choice of 
guest and host molecules in addition to crystallization conditions. See also the 

15 following references which are hereby incorporated herein in their entirety: M. 
Windholz, (editor). Merck Index, 10 th edition, p. 769; R.A. Visser, Neth. Milk 
Dairy Journal, 34, 1980, pp. 255-275; J. Chmielewski, et aL, JACS, 119, 43, pp. 
105665-10566. 
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WHAT IS CLAIMED IS: 

1 . A pharmaceutical composition comprising: 

a single crystal of a pharmaceutically-acceptable crystal lattice component; 

and 

5 an active pharmaceutical ingredient different from and included within the 

crystal in a growth-sector specific orientation, the crystal lattice component and the 
active pharmaceutical ingredient being pharmaceutically pure. 

2. A pharmaceutical material comprising: 

a mixture of single crystals, each crystal comprising a pharmaceutically- 
10 acceptable crystal lattice component and an active pharmaceutical ingredient 
different from and included within the crystal in a growth-sector specific 
orientation, the crystal lattice component and the active pharmaceutical ingredient 
being pharmaceutically pure. 

3. The pharmaceutical material of claim 2 in which the crystals 

15 comprise at least two crystal lattice components, the first crystal lattice component 
being characterized by first pharmacokinetics and the second crystal lattice 
component being characterized by second pharmacokinetics. 

4. The pharmaceutical material of claim 2 in which said mixture 
comprises a mixture of two different types of said crystals, the first type of the 

20 crystals comprising a first crystal lattice component and the second type of the 
crystals comprising at least one crystal lattice component different from the first 
crystal lattice component. 

5. The pharmaceutical material of any of claims 2 to 4 in which the 
active pharmaceutical ingredient comprises discrete units and the units are 

25 included within the crystals in isolation from one another. 

6. The pharmaceutical material of any of claims 2 to 5 in which the 
active pharmaceutical ingredient is included within the crystal at a concentration of 
about 0.001 to 1 weight percent based on the weight of the crystal including the 
active pharmaceutical ingredient. 

30 7. A method of preparing a pharmaceutical product which comprises: 

including an active pharmaceutical ingredient into single crystals of a 
pharmaceutically-acceptable crystal lattice component, the including being 
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conducted under pharmaceutically-acceptable conditions to provide the active 
' pharmaceutical ingredient in the crystals in a growth-sector specific orientation; 
and 

harvesting the single crystals. 
5 8. The method of claim 7 and which further includes dissolving the 

harvested crystals into a pharmaceutically-acceptable diluent to form a solution 
containing the pharmaceutical free of the crystals. 

9. A method of stabilizing an active pharmaceutical ingredient which 
comprises including the active pharmaceutical ingredient into single crystals of a 

10 pharmaceutically-acceptable crystal lattice component, the including being 
conducted under pharmaceutically-acceptable conditions to provide the active 
pharmaceutical ingredient in the crystals in a growth-sector specific orientation, the 
active pharmaceutical ingredient comprising discrete units and the units being 
included in the crystals in isolation from one another. 

15 10. A method of administering an active pharmaceutical ingredient 

which comprises administering to a patient a pharmaceutical composition 
comprising single crystals of a pharmaceutically-acceptable crystal lattice 
component and an active pharmaceutical ingredient different from and included 
within the crystal lattice component in a growth-sector specific orientation, the 

20 crystal lattice component and the active pharmaceutical ingredient being 
pharmaceutical^ pure. 

1 1 . The invention of any of claims 1 to 10 in which, for each crystal, 
the active pharmaceutical ingredient is included within the crystal in a growth- 
sector specific orientation. 

25 12. The invention of any of claims 1 to 1 1 and further comprising a 

pharmaceutically-acceptable adjuvant selected from the group consisting of 
excipients, diluents, carriers and mixtures thereof. 

13. The invention of any of claims 1 to 12 in which the active 
pharmaceutical ingredient is a biopharmaceutical. 

30 14. The invention of any of claims 1 to 13 in which the crystal lattice 

component is selected from the group consisting of: sucrose, lactose, trehalose, 
maltose, galactose, sorbose, mannitol, lactitol, sorbitol, glycine, alanine, lysine, 
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arginine, ascorbic acid, nicotinamide, thiamine, adenine, pyridoxine hydrochloride, 
'. caffeic acid, vanillic acid, ferulic acid, benzoate, sorbate, methyl paraben, sodium 
ascorbate, sodium saccharin, potassium citrate, zinc, calcium, and any derivatives, 
salt forms, or mixtures thereof. 
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I hereby claim the benefit under 35 U.S C. 1 19(e) of any United States provisional application(s) listed below. 



Application Numberfs) 



60/138,912 



Filing Date (MM/DD/YYYY) 



I I Additional provisional application 
numbers are listed on a 
supplemental priority data sheet 
PTO/SB/02B attached hereto. 
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Burden Hour Statement: This form is estimated to take 21 minutes to complete. Time will vary depending upon the needs of the individual case Any comments on 
h ' a ™ t ^n^^^^T^iS^S^K^SJ^^^ be sent to the Chief ,nforma « on Officer, U.S. Patent and Trademark Office, Washington, DC 
20231 . DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington DC 20231 



Please type a plus sign (+) inside this box ( + ] PTO/SB/01 (10-00) 

Appfoved for use through 10/31/2002. OMB 0651-0032 



llnrtpr^P^^D.Hn^A,* MQflc • U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

unaer me Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it contains a valid OMB control number. 



J DECLARATION — Utility or Design Patent Application 


Direct all correspondence to: □ Cu ^ tomer Number 

l — J or Bar Code Label 


OR 0 Correspondence address below 


Name Thomas Q. Henry <2 Woodard, Emhardt, Naughton, Moriarty & McNett j 


Addre^ Bank 0ne Center /Tower. Suit* ?7no 


111 Monument Circle 
Address 


_„ Indianapolis 

City - — 


State- SSL 


7U> 46204-513*; 


Country US 


Telephone 317-634-3456 


Fax 317-637-7561 


I hereby declare that all statements made herein of my own knowledge are true and that all statemen 
are believed to be true; and further that these statements were made with the knowledge that willfu 
made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful fafc 
validity of the application or any patent issued thereon. 


ts made on information and belief 
false statements and the like so 
>e statements may jeopardize the 


NAME OF SOLE OR FIRST INVENTOR : 


□ A petition has been filed for this unsigned inventor 


Given Name 

(first and middle [if anv]) Jean A^ 






Family Name 

or Surname CHMIELEWSKI 


Inventor's J-\ ( \ j 
Signature ■ x \^ >^ 


1 ? 


^ / / 




Residence: City^eE^^^^e ^[ J 


State IN 


Country us 


CitizenshiD us 


Mailing Address 511 South 9th Street 


Mailing Address 


City Lafayette 


State IN 


ZIP 47901 


1 Country us 


NAME OF SECOND INVENTOR: 


m 


A petition has been filed for this unsigned inventor 


Given Name 

(first and middle [if anv]) Bart^E^ — . 


Family Name 

or Surname ^KAHR 


Inventor's 

Signature , 


Date 


Residence: City Seattle ^\ 


State WA 


Country us 


Citizenship US 


Mailing Address 4612 47th Avenue South 


Mailing Address 


City Seattle 


State WA 


Zip 98118 


Country us 


0 Additional inventors are being named on the .^.supplemental Additional lnventor(s) sheet(s) PTO/SB/02A attached hereto. 
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□ 



PTO/SB/02A (11-00) 
Approved for use through 10/31/2002. OMB 0651 -0032 



DECLARATION 


ADDITIONAL INVENTOR(S) 
Supplemental Sheet 




Page 2 of 4 



Name of Additional Joint Inventor, if any: 



□ A petition has been filed for this unsigned inventor 



Given Name (first and middle frf any]) 



Family Name or Surname 



Jerry 



Inventor's 
Signature 



Date 



Residence: City^S^™^ 3 ^ 



44J 



State IN 



Country us 



Citizenship us 



Mailing Address 



14104 Old Mill Circle 



Mailing Address 



City Carmel 



State IN 



ZIP 46032 



Country us 



Name of Additional Joint Inventor, if any: 



□ A petition has been filed for this unsigned inventor 



Given Name (first and middle [if any]) 



Family Name or Surname 



Inventor's 
Signature 



Date 



Residence: City 



State 



Country 



Citizenship 



Mailing Address 



Mailing Address 



City 



State 



ZIP 



Country 



Name of Additional Joint Inventor, if any: 



□ A petition has been filed for this unsigned inventor 



Given Name (first and middle [if any]) 



Family Name or Surname 



Inventor's 
Signature 



Residence: City 



Country 



Citizenship 



Mailing Address 



Mailing Address 



City 



State 



ZIP 



Country 



Burden Hour Statement: This form is estimated to take 21 minutes to complete. Time will vary depending upon the needs of the individual case. Any comments 
°^ t t™ mou i?I 0 /.5 m ® ,X 0U are rec ? uired to complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, Washington, 
DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231. 



Please type a plus sign (+) inside this box -»| + j 



PTO/SB/02C (3-97) i 
Approved for use through 9/30/98. OM8 0651-0032 

Under the Paperwork Reduction Act of 1995, no persons are&^T^fe SSfi&Si o^SS 1 
valid OMB control number 



DECLARATION 



REGISTERED PRACTITIONER 
INFORMATION 



Name 


Registration 
Number 


Name 


Registration 
Number 


Harold R. Woodard 


#16,214 






C. David Emhardt 


#18,483 






Joseph A. Naught on, Jr. 


#19,814 






John V. Moriarty 


#26,207 






John C. McNett 


#25,533 






Thomas Q. Henry 


#28,309 






James M. Durlacher 


#28,840 






Charles R. Reeves 


#28,750 






Vincent O. Wagner 


#29,596 






Steve Zlatos 


#30,123 






Spiro Bereveskos 


#30,821 






Clifford W. Browning 


#32,201 






R. Randall Frisk 


#32,221 






Daniel J. Lueders 


#32,581 






Kenneth A. Gandy 


#33,386 






Timothy N. Thomas 


#35,714 






Kurt N. Jones 


#37,996 






John H. Allie 


#39,088 






Holiday W. Banta 


#40,311 






Troy J. Cole 


#35,102 






L. Scott Paynter 


#39,797 






Charles J. Meyer 


#41,996 






Matthew R. S chant z 


#40,800 






Gregory B. Coy 


#40,967 






Lisa A. Hiday 


#40,036 






John V. Daniluck 


#40,581 






Christopher A. Brown 


#41,642 






C. John Brannon 


#44,557 






Arthur J. Usher, IV 


#41,359 






Douglas A. Collier 


#43,556 






Brad A. Schepers 


#45,431 






James B. Myers 


#42,021 






Scott J. Stevens 


#29,446 






John M. Bradshaw 


#46,573 






Charles P. Schmal 


#45,082 






Edward E. Sowers 


#36,015 






Quentin G. Cantrell 


#47,469 







Burden Hour Statement: This form is estimated to take 0.4 hours to complete. Time will vary depending upon the needs of the individual case. Any 
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, Patent and Trademark 
Office, Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for 
Patents, Washington, DC 20231. 
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DECLARATION FOR UTILITY OR 
DESIGN 
PATENT APPLICATION 
(37 CFR 1.63) 

□ Declaration H Declaration 

Submitted OR Submitted after Initial 
with Initial Filing (surcharge 
Filing (37 CFR 1.16(e)) 
required) 


-?^vi<u iv a vuiicbiiuii ui ii MUllliauUii Ul 

Attorney Docket Number 


7040-363 — 


First Named Inventor 


Jean A. CHMIELEWSKI 


COMPL 


ETE IF KNOWN 


Application Number 


10 /018,043 


Filing Date 




Group Art Unit 




Examiner Name 


J 



As a below named inventor, I hereby declare that: 

My residence, mailing address, and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural 
names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled: 



PHARMACEUTICAL MATERIALS AND METHODS 
FOR THEIR PREPARATION AND USE 



the specification of which 
D is attached hereto 
OR 

E3 was filed on (MM/DD/YYYY) f 



(Tftfe of the Invention) 



as United States Application Number or PCT International 

(if applicable). 



Application Number | PC T/US00/ 1614(1 and was amended on (MM/DD/YYYY) I herewith | 

I hereby state that I have reviewed and understand the contents of the above identified specification, including the claims as 
amended by any amendment specifically referred to above. 

! acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for continuation- 
in-part applications, matenal information which became available between the filing date of the prior application and the national or 
PCT international filing date of the continuation-in-part application. 



I hereby claim foreign pnonty benefits under 35 U.S.C. 1 19(a)-(d) or 365(b) of any foreign application(s) for patent or inventor's 
certificate, or 365(a) of any PCT international application which designated at least one country other than the United States of 
Amenca, listed below and have also identified below, by checking the box, any foreign application for patent or inventor's 
certificate, or any PCT international application having a filing date before that of the application on which priority is claimed. 



Prior Foreign Application 
Numbers) 


Country 


Foreign Filing Date 
(MM/DD/YYYY) 


Priority 
Not Claimed 


Certified Copy Attached? 
YES NO 


PCT/US00/16140 


PCT 


06/12/2000 


O 


□ El 








□ 


□ □ 








□ 


□ □ 








□ 


□ a 



□ Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto: 



I hereby claim the benefit under 35 U.S.C. 1 19(e) of any United States provisional applicatjon(s) listed beiow. 



Application Number(s) 



60/138,912 



Filing Date (MM/DD/YYYY) 



I I Additional provisional application 
numbers are listed on a 
supplemental priority data sheet 
PTO/SB/02B attached hereto. 
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Burden Hour Statement. This form is estimated to take 21 minutes to complete. Time will vary depending upon the needs of the individual case. Any comments on 
Jl^ 3 ™^ Zl^™?^*™ i e ^ r °il?„ C ™?* te J!l lS form shou,d be sent to Chief ^formation Officer, U.S. Patent and Trademark Office. Washington, DC 
20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO: Assistant Commissioner for Patents, Washington, DC 20231. 



Please type a plus sign (+) inside this box — > |+ | 



PTO/SB/01 (10-00) 
Approved for use through 10/31/2002. OMB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 



j DECLARATION — Utility or Design Patent Application 


Direct all correspondence to: fl Customer Number 

1 — 1 or Bar Code Label 




OR ED Correspondence address below 


Name Thomas Q. Henry @ Woodard, Emhardt, Naughton, Moriarty & McNett 


Address Bank 0ne Center /Tower , Suite 3700 


111 Monument Circle 

Address 


Indianapolis 


State 


ap 46204-513: 


Country US 


Tetephone 317-634-3456 


Fax 317-637-7561 


1 hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief 
are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so 
m ^?. ar ?£ un,sh ^ b,e ^ by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 


NAME OF SOLE OR FIRST INVENTOR : 


□ A petition has been filed for this unsigned inventor 


Given Name 

(first and middle pf any]) J ean A . 


Family Name 

or Surname CHMIELEWSKI 


Inventor's 
Signature 




Residence: City Lafayette 


State IN 


Country us 


Citizenship us 


Mailing Address 511 South 9th Street 


Mailing Address 


City Lafayette 


State IN 


1 ZIP 47901 




NAME OF SECOND INVENTOR: 


E3 A petition has been filed for this unsigned inventor 


Given Name 

(first and middle Rfanvl) B *rt E. 


Family Name 

or Surname KAHR 


inventor's 
Signature 


Date 


Residence: City Seattle 


State WA 


Country us 


Citizenship US 


Mailing Address 4612 47th Avenue South 


Mailing Address 


QUy Seattle 


State WA 


ap 98118 


Country us 


0 Additional inventors are being named on the _i_supplemental Additional lnventor(s) sheet(s) PTO/SB/02A attached hereto. 
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Please type a plus sign (+) inside this box fe» + 

; ^ LZJ PTO/SB/02A (11-00) 

Approved for use through 10/31/2002. OMB 0651-0032 

1 1 a *i-> la U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Uflftr ttB PaPgrwK RedUCtfOn Act Qf 1225. no logons are required to resold to a collection of information unlass it contains a valid OMB r^ntrnl nnmh.r 



DECLARATION 



ADDITIONAL INVENTOR(S) 
Supplemental Sheet 

Page 2 of 4_ 



Name of Additional Joint Inventor, if any: 


□ A petition has been filed for this unsigned inventor 


Given Name (first and middle [if any]) 


Family Name or Surname 


Jerry 


LEWIS 


Inventor's ^\ J* ^ 
Signature ^A^w *-&U^ 


Date 0{ - IO-ot 


Residence: City Carmel 


State IN 


Country us 


Citizenship US i 


Mailing Address 14104 ° ld Mil1 Circle 


Mailing Address 


City Carmel 


State IN 


Zip 46032 country 


Name of Additional Joint Inventor, if any: 


O A petition has been filed for this unsigned inventor 


Given Name (first and middle [if any]) 


Family Name or Surname | 






inventor's 
Signature 


Date | 


Residence: City 


State 


Country 


Citizenship 1 


Mailing Address 




Mailing Address 


Citv 


State 


ZIP 


Country 


Name of Additional Joint Inventor, if any 




□ A petition has been filed for this unsigned inventor 


Given Name (first and middle [if any]) 


Family Name or Surname 






Inventor's 
Signature 


Date 


Residence: Citv 


State 


Country 


Citizenship 


Mailing Address 


Mailing Address 


City 


State 


ZIP 





Burden Hour Statement: This form is estimated to take 21 minutes to complete. Time will vary depending upon the needs of the individual case. Any comments 
£^5® a ™ 0U J?l° f , JJ m t X^i l r 2J*Wi e £l° co^P' 616 th 'S form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, Washington, 
DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADORESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231. 



Please type a plus sign (+) inside this box • 



4D 



PTO/SB/02C (3-97) 
Approved for use through 9/30/98. OMB 0651 -0032 



Under^Pap^ReducMon/tetof 1995, no persons »%$^&^S£b!J£i o^So^^^ F ss C ?OTni! 





REGISTERED PRACTITIONER 


DECLARATION 


INFORMATION 




(Supplemental Sheet) 



Name 



Registration 
Number 



Name 



Registration 
Number 



Harold R. Woodard 
C. David Emhardt 
Joseph A. Naughton, Jr. 
John V. Mori arty 
John C. McNett 
Thomas Q. Henry 
James M. Durlacher 
Charles R. Reeves 
Vincent O. Wagner 
Steve Zlatos 
Spiro Bereveskos 
Clifford W. Browning 

Randall Frisk 
Daniel J. Lueders 
Kenneth A. Gandy 
Timothy N. Thomas 
Kurt N. Jones 
John H. Allie 
Holiday W. Bant a 
Troy J. Cole 
L. Scott Paynter 
Charles J. Meyer 
Matthew R. Schantz 
Gregory B. Coy 
Lisa A. Hiday 
John V. Daniluck 
Christopher A. Brown 
C. John Brannon 
Arthur J. Usher, IV 
Douglas A. Collier 
Brad A. Schepers 
James B. Myers 
Scott J. Stevens 
John M. Bradshaw 
Charles P. Schmal 
Edward E. Sowers 
Quentin G. Cantrell 



#16,214 

#18,483 

#19, 814 

#26,207 

#25,533 

#28,309 

#28,840 

#28,750 

#29,596 

#30,123 

#30, 821 

#32,201 

#32,221 

#32,581 

#33,386 

#35,714 

#37,996 

#39,088 

#40,311 

#35, 102 

#39,797 

#41,996 

#40, 800 

#40,967 

#40,036 

#40,581 

#41, 642 

#44,557 

#41,359 

#43,556 

#45,431 

#42, 021 

#29,446 

#46,573 

#45,082 

#36, 015 

#47,469 



Burden Hour Statement This form is estimated to take 0.4 hours to complete. Time will vary depending upon the needs of the individual case Any 
comments on the amount ■<£ time ^ you are required to complete this form should be sent to the Chief Information Officer, Patent and Trademark 
P^^n^on^S ^ SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissionerfor 



[Page 4 of 4] 



Please type a plus sign (+) inside this box — > \£] 




PTO/SB/01 (10-00) 
Approved for use through 10/31/2002. OMB 0651-0032 
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DECLARATION FOR UTILITY OR 
DESIGN 


Attorney Docket Number 


7040-363 ^ 


First Named Inventor 


Jean A. CHMIELEWSKI 


PATENT APPLICATION 


COMPL 


ETE IF KNOWN 


(37 CFR 1.63) 


Application Number 


10 /018,043 


□ Declaration H Declaration 

Submitted OR Submitted after Initial 
with Initial Filing (surcharge 
Filing (37 CFR 1.16(e)) 
required) 


Filing Date 




Group Art Unit 




Examiner Name 


J 



As a below named inventor, I hereby declare that: 

My residence, mailing address, and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if pJural 
names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled: 



PHARMACEUTICAL MATERIALS AND METHODS 
FOR THEIR PREPARATION AND USE 



the specification of which 
□ is attached hereto 

OR 

E3 was filed on (MM/DD/YYYY) 



(Title of the Invention) 



as United States Application Number or PCT international 

(if applicable). 



Application Number lpcT/USOO/16143 and was amended on (MM/DD/YYYY) I herewith 



LmnnHL S h t6 J hat 1 ha !f re ^ ewed and understand the contents of the above identified specification, including the claims, as 
amended by any amendment specifically referred to above. 

!r2SSJ^^S?«l!? dut y. t0 . d ' t s . c, ,°se information which is material to patentability as defined in 37 CFR 1.56, includinq for continuation- 

Mnteffin^i^f!' SSf 1 ™^ W ^ h l ? eCan ! e avai,able b ^ een me fi,ln 9 date of prior applk^WtESSSS^ 
kl. i international filing date of the contjnuation-in-part application. 



JS5k&^ U ? d6r « 35 U .- S *9- 119 i a H d) or 365 < b > of ap y forei 9 n appfcaHon(s) for patent or inventor's 

STJSSL V 1 1 u (a) an Z u CT '"tematonal application which designated at least one country other than the United States of 
b gow and have also identified below, by checking the box, any foreign application for patent or inventofs 
certificate, or any PCT international application having a filing date before that of the application on which priority is claimed 



Prior Foreign Application 
Number(s) 



Country 



Foreign Filing Date 
(MM/DD/YYYY) 



Priority 
Not Claimed 



Certified Copy Attached? 
YES NO 



PCT/USOO/16140 



PCT 



06/12/2000 



□ 
□ 
□ 
□ 



□ 
□ 
□ 
□ 



12) 
D 
□ 
□ 



□ Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto: 
I hereby claim the benefit under 35 U.S.C. 119(e) of any United States provisional application(s) listed below. 



Application Numberfs) 



60/138,912 



Filing Date (MM/DD/YYYY) 



\Z2 Additional provisional application 
numbers are listed on a 
supplemental priority data sheet 
PTO/SB/02B attached hereto. 
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fh U /lmon^nf ! 3 I ement: ™ S ^ * e f timate< * t0 take 21 ™™*s to complete Time will vary depending upon the needs of the individual case. Any comments on 
20231 no ?QT^^iS^^S^^ te c^I^^5 SiSSiS* 8 Chief lnformatlon 0fficer ' " S. Patent and Trademark Office, Washington, DC 
20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington DC 20231 



Please type a plus sign (+) inside this box — > [+J PTO/SB/01 (10-00) 

Approved for use through 10/31/2002. OMB 0651-0032 

,. U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 



DECLARATION — Utility or Design Patent Application 



Direct all correspondence to: □ CU p t0 ™®! H N " m !? e !' 

Or OdT L3D6I 




OR |x] Correspondence address below 


Name Th °*ias Q. Henry @ Woodard, Emhardt, Naughton, Moriarty & McNett 


Address Bank 0ne Center /Tower , Suite 3700 


111 Monument Circle 

Address j 


Indianapolis 

City 


State 


ap 46204-513^ 


Country US 


Telephone 317-634-3456 


Fax 317-637-7561 


I hereby declare that all statements made herein of my own knowledge are true and that ail stateme 
are believed to be true; and further that these statements were made with the knowledge that willf 
made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful fs 
validity of the application or any patent issued thereon. 


nts made on information and belief 
ul false statements and the like so 
iise statements may jeopardize the 


NAME OF SOLE OR FIRST INVENTOR : 


□ A petition has been filed for this unsigned inventor 


Given Name 

(first and middle [if any]) J ean A . 


Family Name 

or Surname CHMIELEWSKI 


Inventor's 
Signature 


Date 


Residence: City Lafayette 


State IN 


Country us 


Citizenship US 


Mailing Address 511 South 9th Sfcreet 


Mailing Address 


City Lafayette 


State IN 


1 ZIP 47901 


Country us 


NAME OF SECOND INVENTOR: 


E A petition has been filec 


i for this unsigned inventor 


Given Name 

(first and middle [if any]) Bart E. 


Family Name 

or Surname KAHR 


Inventor's *? . 
Signature n (XAA 




lHI<>2~ 

Date* ' f 


Residence: City Seattle 


State WA 


Country us 


Citizenship US 


MailingAddress 4612 47th Avenue South 


Mailing Address 


Cfty Seattle 


State 


ZIP 98118 


Country ^ 


0 Additional inventors are being named on the _i__supplemental Additional Inventor(s) sheet(s) PTO/SB/02A attached hereto. 
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□ 



PTO/SB/02A (11-00) 
Approved for use through 10/31/2002. OMB 0651-0032 



DECLARATION 


ADDITIONAL INVENTOR(S) 
Supplemental Sheet 

Page 2 of 4 


Name of Additional Joint Inventor, if any: 


□ A petition has been filed for this unsigned inventor 


! Given Name (first and middle [if any]) 


Family Name or Surname 


Jerry 


LEWIS 


Inventor's 
Signature 


Date 


Residence: City Carmel j 


State IN 


Country US 


Citizenship US | 


Mailing Address 14104 01d Mil1 Circle 


Mailing Address 


City Carmel 


State IN 


ZIP 46032 | Country US 


Name of Additional Joint Inventor, if any: 


D A petition has been filed for this unsigned inventor 


Given Name (first and middle pf any]) 


Family Name or Surname 






Inventor's 
Signature 


Date 


Residence: City 


State 


Country 


Citizenship 


Mailinq Address 




Mailinq Address 


^itv_ 


State 


ZIP 


Country 


Name of Additional Joint Inventor, if any 


r 


□ A petition has been filed fc 


>r this unsigned inventor 


Given Name (first and middle Of any]) 


Family Name or Surname 






Inventor's 
Sianature 


Date 


Residence: Crty 


State 


Country 


Citizenship 


Mailing Address 


Mailing Address 


City 


State 


ZIP 





Burden Hour Statement: This form is estimated to take 21 minutes to complete. Time will vary depending upon the needs of the individual case. Any comments 
t 5So?? OU r?is ( lf.i m %JSH SJ2SS!KJ?5°Ei^ $ifL fom ? snould be sent to me Chief Information Officer. U.S. Patent and Trademark Office, Washington, 
DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231. 



Please type a plus sign (+) inside this box -» j + [ 



PTO/SB/02C (3-97) 
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Under the Paperwork Reduction Act of 1995, no persons are^fqtSrea^toresp^ndto ac^ec^'ori of^n^rrnaSon unless* ^contains a 
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